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VIEWS, NEWS AND INTERVIEWS. 

It is said that nearly $14,000 worth 
of electricity is used nightly in New 
York city for illuminating purposes. 
By a late calculation there are 1,030,- 
468 electric lights, both are and in- 
candescent, in use in the city, with 
an estimated total candle-power of 


50,000,000. 


Chief Electrician Rau, of the Mil- 
waukee Street Railway Company, will 
soon have complet- 
ed the finest private 
telephone system in 
the State of Wis- 
consin. It will cost 
$10,000, and cover 


more than 100 
miles. The ex- 
change has heen 
fitted up in the 


Broadway offices of 
the company. Cen- 
tral will be known 
in the Wisconsin 
telephone directory 
as 478, and will con- 


nect with 25 sta- 
tions. ‘I'he central 
station will have 


connection by four 
trunk lines with the 
Tele- 
phone Company. 
Booths will be used 
it Wauwatosa, 
South Milwaukee, 
Whitefish Bay and 
North 


Wisconsin 


Greenfield, 
or in small boxes, 
which will be hung 
upon the center 
posts. 

It is expected Fig. 
that by February 15 
Siemens & Halske will have ready the 
electrical plant which is to light the 
City ri 
will 


f Mexico. 


The entire plant 
40,000 incandescent 
lights and 600 are lights for the 
Most of the machinery and 
supplies for this plant has been sent 


furnish 
city. 


from New York, including poles and 
other apparatus. 


The Appellate Division of the Su- 
preme Courtin Brooklyn has affirmed 


the decision of Justice Van Wyck, 
permanently enjoining the city au- 
thorities from ratifying the franchises 
granted for an unlimited period by 
the aldermen to the East River & 
Atlantic Ocean Railway Company, to 
construct and operate over 25 miles 
of new trolley routes. 


The incorporation of the Steel Wire 
Trust was completed at Chicago on 
January 4. The company has a capi- 


police headquarters in the Borough 
of Manhattan and Long Island City 
and the boroughs of Richmond and 
Queens. A headquarters will also he 
fixed at Stapleton. Superintendent 
Brennan, of the Telegraph Bureau, 
was authorized to proc. ed at once with 
this work, which will require a long 
time and considerable expense. 


A company with $1,000,000 capital 
has been formed to develop the water- 





1.—INTERIOR VIEW OF THE NIAGARA FALLS PowER COMPANY’s STATION, SHOWING EXTENSION IN [’ROCESS OF 


EQuIPpMENT.—Photographed from Gallery. 


tal of $87,000,000. The incorporators 
are John W. Gates, Isaac L. Elwood 
and Elbert H. Gary, all of Chicago. 
The main office of the company will 
be in Chicago. The object, as stated 
in the application for a license, is the 
manufacturing of steel wire and all 
business relating thereto. 


The new Board of Police of New 
York city has decided to establish 
telephonic communication between 


power of the Pend d’Oreille River, 
near its confluence with the Colum- 
bia, and deliver electric power into 
Rossland, British Columbia, Trai! and 
other camps of the Kootenai district. 
It is proposed to develop 2.000 horse- 
power, and to utilize the present 
works of the Goodhugh Syndicate, of 
New York, which developed 750 
horse-power, to work placer deposits 
at the southern Pend d’Oreille. Other 
installations are also in prospect. 
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BLECTRIC POWER DEVELOP. 
MENT AT NIAGARA FALLS 


Local Uses of Electric Current and 
the Transmission of Power 
to Buffalo. 


25,000 HORSE- 


AVAILABLE, 


IN A SHORT 
POWER 


TIME 
WILL BE 


The closing months of the year 
1897 marked 
by great activity in 
the power develop- 
ment at Niagara 
Falls, both in the 
preparation for 


were 


larger quantities of 
power and by the 
utilization of the 
which had 
already been devel- 
oped. There is 
every prospect also 
that the coming 
year will see not 
only the building 
of a number of new 
factories at Niagara 
Falls, which will 
consume large 
blocks of 
but also the intro- 
duction 
power in 


power 


power, 


of electric 
Buffalo 
in large quantities, 
by means of the 
transmission lines 
which have recently 
been erected. 

At the 
last year the Ning- 
ara Falls Power 
Company had but 
15,000 available 
horse - power, but 


close of 


such progress has been made on the 
extension of the plant that it will be 
the question of but a few months be- 
fore an additional 25,000 horse-power 
will be available; in to the 
present plant. “The wheel-pit and 
the main buildings are already com- 


addition 


pleted, and nothing remains to be 
done but the installation of the hy- 
The 
arches and other masonry work de- 
signed to support the turbines and 


draulic and electric machinery. 
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dynamos are finished, as is also a 
considerable part of the iron work, 
such as supports for the bearings, 
gratings and the bases for several of 
the turbines. A large force of men 
employed by the I. P. Morris Com- 
pany, of Philadelphia, who have the 
contract for the hydraulic machinery, 
has been at work for several months, 
aud the result of their labor is ap- 
parent when one descends into the 
wheel-pit extension and there sees 
the turbines now being installed. It 
is expected that within a few weeks 
another unit will be ready for oper- 
ation. 

The Westinghouse Electric and 
Manufacturing Company have al- 
ready commenced their part of the 
work by placing in position the 
switches, rheostats, instrument cases, 
etc., which complete the installation 
of the first switchboard. This switch- 
board structure, it may be mentioned, 
is designed to take care of five dy- 
namos, with the corresponding num- 
ber of feeder circuits complete; the 
remaining five dynamos to be oper- 
ated from another similar structure, 
which will be placed in the power- 
house extension. 

Work in every department is being 
pushed forward as rapidly as possible, 
as there is already such a demand for 
power at Niagara Falls and in Buffalo, 
that the present plant is barely ca- 
pable of fulfilling the requirements. 
The only part of the work that is 
complete is the building itself, and 
this presents a very imposing appear- 
ance from whatever side it is viewed. 
More especially is this the case when 
visited at night, when the lighting up 
of the outside by numerous arc lamps 
and the brilliant lighting of the in- 
terior, with the whirr of machinery 
operating at full load, impresses one 
with the animation of the whole 
scene. 

Within a half mile of the power- 
house, this same animation appears 
in the long of factories 
utilizing power in the manufacture 


line now 
of many materials which it has been 
possible to make on a commercial 
scale only by the utilization of elec- 
tric power. Most of the factories 
have been fully described in previous 
issues of the ELrcrricaL Review, 
but there are one or two which have 
been recently put in operation, and 
to which it might be well to devote a 
few words. 

Just beyond the works of the Pitts- 
burgh Reduction Company are the 
buildings of the Mathieson Alkali 


Works, which cover a large area of 
ground, and are now manufacturing 
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sodium hydrate and bleaching powder 
in large quantities. Commencing 
November 25, 1897, with one unit of 
200 horse-power, they have gradually 
increased the number to seven, this 
number using 1,400 horse-power ; 
and within a week they will have their 
whole plant in operation and will use 
the total amount of power contracted 
for, amounting to 2,000 horse-power. 
The chief product, derived from their 
batteries by electrolysis, is sodium 
hydrate and chlorine gas, the latter 
of which is carried off in pipes and 
used in the manufacture of bleaching 
powder. Both of these products are 
in demand, and this company expects 
to operate to their full capacity from 
A view of their very hand- 
some transformer room is presented. 

Beyond the village of Echota is 
another and smaller factory which 
has recently commenced operation ; 
namely, the Oldbury Electro-Chem- 


now on. 


But it is not only at Niagara Falls 
that the demand for power has be- 
come urgent. In Buffalo the Cataract 
Power and Cunduit Company have 
been making great preparations to in- 
troduce power which is to be delivered 
over the transmission line already 
complete and in operation. During 
the Fall of 1897 the number of trans- 
mission circuits was doubled, the 
work being done by J. G. White & 
Company, of New York, the same 
company which installed the first 
line. The new cables have been 
placed on the same set of poles as the 
first set,on the opposite end of the 
oross-arms, and the line as it now 
stands is capable of transmitting 10,- 
000 horse-power at 11,000 volts press- 
ure. 

In the transformer building, at the 
Niagara Falls end of the line, seven 
more transformers have been placed 
in position, making a total of 10 








Fic. 2.—TRANSFORMER BUILDING, MATHIESON ALKALI Works, NIAGARA FALLs. 


ical Company, whoare engaged in the 
manufacture of phosphorus, and use 
400 horse-power in their batteries. 

The Acetylene Light, Heat and 
Power Company has also been ex- 
tending its operations during the last 
few weeks, and are now running close 
to the full capacity of their plant, 
the product which they turn out be- 
ing carbide of calcium. 

Other factories are preparing to ex- 
tend their plants, and some have 
already installed greater and larger 
units than they have hitherto been 
using, notably the Buffalo & Niagara 
Falls Electric Light and Power Com- 
pany, who are now using two 400- 
horse-power 2,000-volt Tesla induction 
motors, which are probably the lar- 
gest alternating-current motors in the 


world. With these motors is sup- 
plied enough power to drive the 
lighting dynamos in the station, 


which furnish are and incandescent 
light to more than one-half of the city. 


each transformer being of 1,250 horse- 
power capacity, and with these have 
also been installed the necessary 
switchboards, lightning arresters and 
ground detectors. Already 3,000 
horse-power is being transmitted, 
2,000 horse-power being consumed by 
the Buffalo Street Railway Company, 
and the rest by the Great Northern 
Elevator and the new Electric Ele- 
vator, while a further supply will 
shortly be demanded by the Union 
Dry Dock Company. Also the Buf- 
falo General Electric Company has 
contracted for 3,060 horse-power, 
which amount they will apply to the 
lighting of the city. 

The two grain elevators mentioned 
above are among the largest in the 
world, and were completed last Sum- 
mer at a cost of nearly $1,000,000. 
The power from the Falls, at a press- 
ure of 11,000 volts, is delivered at the 
main transformer station of the Cat- 
aract Power and Conduit Company, 
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where the pressure is lowered to 2,200 
volts, and from there passes out on 
secondary cables to the consumers, 
The largest of these at present is the 
Great Northern Elevator, which has 
a capacity of 3,000,000 bushels of 
grain, and is one of the few abso- 
lutely fireproof buildings in this 
country. Most of the power is used 
in the motor circuits, the motors be- 
ing of the Tesla induction type. One 
50-horse-power motor operates the 
cable to move the marine towers, and 
also the large fan which keeps the 
dust from the elevator boots and from 
the sweepers. ‘The machinery for 
elevating the grain from vessels is 
driven by a 100-horse-power motor, 
while other motors are used to drive 
the various machines used in trans- 
mitting and cleaning the grain. In 
fact, all of the power used in the en- 
tire building is taken from the mains 
leading from the main transformer 
station. 

The Electric grain elevator is sim- 
ilar to the Great Northern, though on 
a somewhat smaller scale, as may be 
shown by the amounts of power 
which each has contracted for, the 
Great Northern taking 1,000 horse- 
power and the Electric elevator 450 
horse- power. 

Besides these large blocks of power, 
it is understood that the Buffalo 
General Electric Company _ will 
undertake, in the near future, to 
supply customers with small blocks 
in addition to the 3,000 horse-power 
which they expect to use in fulfilling 
contracts for lighting the city ; also 
the Buffalo Railway Company will, 
no doubt, use a larger supply as soon 
as it can be furnished them. It is 
evident, therefore, that the prospects 
for the coming year are very bright, 
and it will be a question of but a 
few years before the Niagara Falls 
Power Company will be operating to 
the full capacity of their plant. 

The Niagara’ Falls Hydraulic 
Power and Manufacturing Company 
have also been extending their plant 
at the foot of the bluff below the 
Falls. They have already signed a 
contract with parties who are about 
to build a plant to manufacture chlo- 
rate of potash, using 500 horse-power 
in their process. 

The Acetyline Gas Machine Com- 
pany has also decided to locate its 
plant at Niagara Falls, and will soon 
erect a factory near the new arch 
bridge. 

Now that the Niagara Falls power 
development has proved so successful 
on the American side of the river, it 
is expected that the Canadian Niagara 
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Power Company will soon commence 
operations on the other side of the 
river, in order to furnish power de- 
manded in Toronto and other Cana- 
dian centers. Our neighbors on the 
other side of the river have recently 
become enthusiastic on the subject 
and have formed the Canadian Power 
League, which has for its object the 
promotion of electrical development, 
and which proposes to encourage all 
movements which have been taken in 
that direction. 

While it will be many years before 
an approach will be made to the de- 
velopment of the power of Niagara 
Falls to its full capacity, still from 
present prospects it would seem that 
this section of the country will soon 
be the scene of the greatest develop- 
ment of power from natural sources 
in the world. 

- _=_- 

TOLD IN THE DYNAMO-ROOM. 

Everything was running smoothly 
at the Centreville statiun. Jim had 
changed the burned-out converter at 
Mr. Brown’s house for a new one, and 
as his circuits were in first-class con- 
dition, owing to the foresight of Mr. 
Evans, who, the Fall before, had put 
on some extra help and had thor- 
oughly overhauled the entire system, 
the sometimes of the 
Winter caused little interruption to 
the service. About the only thing 
Jim had to do was connecting addi- 
tional lights here and there. He had 
just completed a job of that kind, and 
after supper returned to the station, 
his duties requiring him to remain 
there until midnight, so as to be on 


fierce storms 


hand in case of trouble. 
‘Well, Jim, how many lamps did 
you hitch on to-day?” asked the engi- 


neer. 
“Just 20—over at the Metropolis 
Hotel. If business keeps up like this 


well soon have to have another ma- 
chine. 
think I met at the hotel ?” 

“Why, the clerk, of course,” spoke 
up Bert, who had just moved the ex- 


By the way, whom do you 


citer rheostat up another notch, as 
the load was creeping up pretty fast. 
“‘Well, yes,” replied Jim, “but I 
also met that sporty salesman from 
Chicago-—-Reed, I think his name is. 
I told him Evans wouldn’t be home 
till to-morrow, so he said he’d drop in 
some time this evening and see what 
we needed in the line of supplies. I 
tell you the drummers have a good 
time. He bought mea cigar, and it 
wasn’t a telephone cigar, either.” 
‘“* And what is a telephone cigar ?” 
asked the engineer. 
‘‘Ha! ha! that 
in Centreville and smell in Chicago.” 
The 
hurl a wrench at the lineman’s head, 
when the door opened and in walked 


One you smoke 


engineer was just about to 
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what proved to be the Mr. Reed Jim 
had just been telling of. 

His language and demeanor showed 
that this was not his first visit to the 
plant. 

‘‘Good evening, Mr. Benson,” 
shaking hands with the engineer; and 
““How-de-do, Jim ?” to our lineman, 
were his salutations. Turning to 
Bert, he asked, ‘‘And how is that 
generator ? Does she spark well this 
evening, Mr. Edison ?” 


*‘Dear friend of mine? Well, yes, 
he proved rather dear; cost me just 
250 to know him,” sadly answered 
Reed. ‘‘He is undoubtedly the 
cheekiest and nerviest specimen | 
ever came across. He never dared to 
visit a town but once. Of course, he 
got fired from the Imperial Company 
after a while, and what do you sup- 
pose he went at next ?” 

‘*Oh, started to travel for a supply 
house, I suppose,” spoke Jim, trying 
to be facetious. 

‘Well, no, not exactly ; but he 
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but what in blazes did you do with 
the mileage books? Did you sleep 
on a merry-go-round ?’” 

Reed got no further, the hearty 
laughter of his audience cutting short 
any further remarks on his part. 

‘*T’ll bet that’s the only joke old 
Hoffheimer ever got off,” laughed the 
engineer. ‘‘I used to see him quite 
often when [ was running the ‘ Isa- 
bella’ on Lake Michigan, and a 
soberer and more dignified fellow | 
never knew.” 

‘* Guess that’s the only way he could 




















Fig. 1.—VARLEY MEDICAL 


“Why no, not a particle, since you 
left us a sample stick of that Cyclone 
commutator compound. I was tell- 
ing Mr. Evans the other day he'd 
better order a dozen sticks.” 

‘* Great stuff that; absolutely pre- 
vents sparking. Had a striking 11- 
lustration of that fact last week in 
Boston, where my friend Ed—you 
know Ed Nolan, of course—where he 
goes once a month for our house. 
Well, Ed had become acquainted with 
a rather good-looking young lady 
there, father worth half a million and 
so forth, and Ed was making great 
progress, almost ready to be accepted, 
when all of a sudden his vists were 
received with unusual frigidity; in 
fact, there was such a coolness in the 
parlor that, after a few calls, Ed gave 
itup. And what do you think was 
the trouble? Why, Ed always car- 
ries a few sample sticks of the Cy- 
clone compound around with him, 
and, of course, with that in his 
pocket, sparking was impossible. 











Fic, 3.—FIiNisHeD VARLEY COIL. 


A volley of laughter greeted this 
remarkable story, and Jim remarked: 

‘I’m sorry you do not live in 
Centreville, Mr. Reed, or I’d propose 
your name as an honorary member of 
the Ananias Club.” 

“Oh, thanks; I belong to too 
many clubs now,” modestly rejoined 
Mr. Reed. 

‘‘By the way, Mr. Reed,” asked 
Benson, the engineer, ‘‘ what ever 
became of that fellow, Freeson, who 
sold us our first alternator? I heard 
the other day from some carbon sales- 
man that he had left the Imperial 
Company. I understand he is a dear 
friend of yours,” 


AND TELEPHONE Co1L BossBIn. 


called on old man Hoffheimer down 
in Chicago, who, as you know, makes 
those patent gaskets, and gave him 
such a successful talk about his ex- 
perience with engineers in general, 
and his ability to sell gaskets in par- 
ticular, that the old man hired him 
for a vear to travel through Wiscon- 
sin, Michigan and Minnesota to sell 
his gaskets. Freeson started out the 
first of the week, having been duly 
provided with a 2,000 mile book on 
the Northwestern and Milwaukee 
roads, as well as a $150 roll of ex- 
pense money. The first stop was 
Milwaukee, and having met several 
congenial spirits during the day, 
Freeson felt pretty jolly by evening, 
and becoming rather boisterous at 
one of the places he and his friends 
visited, they suddenly found them- 
selves ejected into the alley. During 


the melee that took place somebody 
relieved Freeson of his money and 
mileage books, and our jovial chap 
had to borrow enough money from 
the hotel-keeper to pay his fare to 
St. Paul. 


Before taking the train 














Fic, 4.—VARLEY SECONDARY WINDING ON 
MANDREL, 


he wired old Hoffheimer as follows : 
‘Send two new mileage books and 
$10v, care Hotel Ryan, St. Paul. 
Will explain by letter.” Now, old 
Hoffheimer had one good quality— 
he would never let one of his men 
suffer on the road for want of money. 
After Freeson arrived at St. Paul he 
duly received the tickets and expense 
money the following day. With 
them came a rather sharp letter from 
the old man, expressing surprise at 
Freeson’s unusual demands, and 
winding’ up by saying: ‘Now, I 
shall expect a full explanation by re- 
turn mail. Of course, 1 can easily 
guess what became of the money, 








Fig. 2,—VARLEY Bossin with Primary WINDING. 


account for Freeson’s using so much 
mileage in one night,” sagely sug- 
gested Jim, with a chuckle. 

‘© Well, boys, I must be going back 
to the hotel,” remarked Mr. Reed. ‘I 
have to write to the house yet, and 
send in some orders. I'll see Evans 
to-morrow and sell him a lot of our 
new Moonshine lamps. It’s the great- 
est lamp ever produced, and we are 
selling them so fast that our factory 
is running 25 hours out of 24. Good 
night, boys!” 

“That must be a good place to 
work overtime,” remarked Bert, as 
he thoughtfully rubbed a little of the 
Cyclone compound on one of the 
commutators that showed a little 
sparking, after which he began to in- 
vestigate the mysteries of a lunch- 
pail of generous proportions, and 
placed the coffee-can on one of the 
alternator fields, where it soon sent 
forth au appetizing aroma of chicory 
and burnt peas. 

--_>- 
An Improved Method of Magnet 
Winding. 

Owing to the enormous amount of 
detail work consequent upon having 
to make an infinite variety of cores, 
heads, washers, etc., the Varley Du- 
plex Magnet Company, Jersey City, 
have lately introduced a form of sec- 
tional winding which is complete 
without core or heads, and can readily 
be slipped on the proper core. fitted 
with one head, as shown in Fig. 4. 
Fig. 1 shows the manner of making 
medical and telephone induction coil 
bobbins. Fig. 2 shows the bobbin 
with primary winding. ‘The secondary 
windings are then wound on separate 
mandrels, similar to the winding in 


Fig. 4, and then slipped on the 
primary winding, after which the 


second head is properly glued on, as 
shown in Fig. 3. 

The specific advantage of this style 
of winding is in the fact that tele- 
phone companies can make their own 
cores, washers and bobbins, ete., 
thereby saving the transportation on 
them toand from the Varley company’s 
factory, as has been done heretofore. 
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MULTIPLE RATE METERING. pany and the consumer. A method Among the devices heretofore pro- same resistance at each point of con. | jg m 
that accomplishes all these objects posed, the best was probably that em- sumption, the provision of an auxil. | gach 

BY EUSTACE OXLEY. would seem to be as near the ideal as ploying two separate meters, or meter iary circuit is avoided, and no inae. mina 
possible. ‘The experience of the past dials, one to register all the current curacy can be produced by a drop in aoe 

: uppears to have established a general used during the hours when a low the voltage. This plan has thead.| mete 

It is not probable that ‘‘methods gonyiction that the double-rate rate was charged. and the other to vantage of economy by saving the for e 
of charging for current” is a subject method, or discounts based upon the register that used at a higher rate. expense of a second meter at each mete 
that will now command the same time of demand, is best adapted to This required the two meters to act point of consumption. In some in. man 
veneral interest that has heretofore the main requirements. It has been alternately. Their operative alterna- stances this saving may be important, is pra 
; % : widely used in different ways, and is tion was effected by a clock at each and it is, of course, desirable in all of m 
been shown both in this country and simple and logical. ‘lo give con- point of consumption. ‘The expense cases. ‘The plan of using two meters, with 
abroad. sumers a discount or low rate during of installing such apparatus upon a_ registering alternately, has the merit const 
The reading public is growing tired all hours save those in which the peak system of even an average extent of simplicity, and is preferred by the py wl 
of a discussion that has had little re- of the load occurs, and a normal or would be large and would materially average consumer, who can easily un- | jecte 
sult, except the production of a great higher rate during the few hours increase the fixed charges. st derstand it, and calculate the amount jg tel 
: ey ae 2p when the maximum number of lamps But a more serious objection was of his indebtedness. carrit 
variety of conflicting opinions. Still, will be in use, holds out the strongest found in the great liability of clock The single meters can be connected one 0 
it is hoped that a question of such jnducement to the public to substitute gearing to stop, or become wholly un- with the same ease and simplicity as the « 
importance may not be without in- electric energy in place of steam for reliable, when used to make and break the two separate meters. The 
terest, provided it can be shown that Power, and to employ it for many an electric circuit. While this may rhe = difficulty in the way of pecti 
a long step has been taken in the — — ; it be overcome to some extent by using the dou we oun mothes, or. as it ls other 
: ° : : y creased rate during peak clock gearing of the best manufacture, sometimes termed, the differential conn 
direction of its solution. A neW hours does not, in any proper sense, the evil can not be entirely eradicated, rate, based upon the time of demand, elect 
system of applying the double-rate discourage increased demands at that and the large increase in cost, due to seems to have been the absence of  trolle 
method of charging has been em- time, and, on the other hand, it does the”price of high-grade clock move- suitable mechanical appliances by sump 
ployed by a large electric lighting not have any tendency to produce ments, would not be compensated by which two meters could be duly con- — diagr 
PE ie thisc tev for some such demands. A reduced rate dur- the removal of the objections against trolled, one to meter current at a low the p 
corporation in this country ing the remaining hours, at the low- the cheaper grades. ‘The frequent rate, and the other at a full rate and arma 


five or six months past. Broadly 
speaking the method is well known, 
but its employment in this instance 
has been under novel conditions. 
The marked success which has fol- 
lowed, and the results that have been 
accomplished in solving problems of 
much importance to all generating 
companies, will lend interest to a 
description of the manner in which 
these ends have been attained. 

A rational and satisfactory system 
of charging for current must accom- 
plish certain results, all of which are 
essential, though not in the same de- 


est figures consistent with the proper 
interests of the generating company, 
will act as a powerful inducement to 
the consumers to use current during 
those hours. 

Cooking, heating and many other 
of the familiar processes of daily life, 
only await the time when their per- 
formance by a servant so safe and 
cleanly can be had at a cost which is 
not prohibitive. The resulting im- 
provement of the load factor, and the 
increased efticiency of the generating 
mechanism, will then reduce the cost 
of production and enable every part 
of the mechanism to earn its share of 
the fixed charges. The reduced ex- 
penses, and the larger earnings for 


inspections necessary, the numerous 
removals of clocks for repair and 
regulation, and the winding and set- 
ting of a large number of such clocks, 
would evidently require an increase 
in the number of employés. 

As one of the chief objects of a 
system of charging should be to en- 
able the company to reduce the cost 
of generation and lower the rates for 
current, a method that enlarges the 
running expenses is, to that extent, 
hostile to the very purposes for which 
it is adopted. 

It has been proposed to meter a 
double rate upon a single meter; the 
speed of the latter being varied by 
inserting a resistance in an auxiliary 


in such a manner as to fully protect 
the company against fraud, secure 
accuracy, and avoid any material in- 
crease in the fixed charges, due to 
large outlay for apparatus. <A de- 
scription of the apparatus, and the 
method of controlling it, as now in- 
stalled upon the system of the com- 
pany using it, is as follows : 

At each point of consumption is 
placed a small electro-magnetic con- 
troller switch, which is shown in 
Fig. 1. The parts are all enclosed 
in an aluminum case, four and one- 
half inches in length and three and 
one-half inches in width and depth. 
The enclosed parts consist of two in- 
dependent electro-magnets, indicated 


tin dane 








gree. Prominent among these are the extinguishment of the standing circuit at the central station. The by the numerals 16 and 17 in the 
three considerations, which can not charges, will go far toward multiply- plan was to connect all the meter diagram Fig. 2, and a pivoted arm 18 ee 
well be separated. The first is to re- ing the profits of long hours’ use, shunts with a separate wire run from carrying an armature and knife con- - 
diy he ct 6 tein: tee OR largely reduced rates. More- the station to the points of consump- tacts, and arranged between the elec- 

7 : M over, it has been repeatedly demon- tion, and to vary the voltage on this tro-magnets. Upon each side of the gyn 
second to extend the adoption of elec- strated that such increased demand wire by the insertion of resistance at pivoted arm are two clips, 22 and 24, wife 
tric energy for heating, lighting, for long hours, and the resulting im- the central station to regulate the which clips are connected by wires 27 23. y 
power and all the uses for which it is provement in the load factor of the speed of the meters, so that they and 28 to the terminals of the wind- ‘oth 
so well adapted, and the third to in- whole outtit, is of itself the means of should register a part only of the ings of the electro-magnets 16 and pivot 
duce all consumers to increase their a great saving in the actual cost of current actually used during the hours 17, the connection for each clip being — gjpey 
consumption, economically to them- generation. when a low rate was given. One made with the magnet lying on the Tt 
selves and profitably to the generating Lhis matter is too well understood objection to this method is that the other side of the pivoted arm. The tro}; 
company. Such a method must have to require any discussion, but as a interruption of the auxiliary circuit second terminals of the windings of 4 om 
in view the improvement of the load single example, it may be mentioned would cause every meter to stop. A the magnets are connected (in & wo 
factor of the entire outfit, the mains that at Brighton, England, it was more serious objection, however, is three-wire system) to the positive each 
us well as the generating mechanism. found that an improvement of three that the necessary drop of voltage service wire 9 and the neutral house ay 
‘lo do this effectively, it must hold per cent in the load factor had the upon the separate wire would be wire 7. ‘T'wo clips, 21 and 23, one  gide: 
out strong inducements to all con- same effect in reducing the total cost likely to seriously impair the accuracy on each side of the pivoted arm 18, the 
sumers to extend the hours of con- of producing electricity as if the coal of the results obtained. form part of the armature circuits of to ¢} 
sumption and to multiply the pur- bili had been reduced 15 per cent, the A single meter, however, can be the two meters land 2. the ; 
poses for which current is used. It charge for coal in this case being 5 used in a manner that removes all ob- These meters are shown in the dia- thro 
should not discourage an increased per ton. ‘The importance of accom- jections, and gives accurate registra- gram as being of the high-efficiency circu 
demand for current at any hour of the plishing results of this nature hasbeen tion. By the use of the same form type of Thomson wattmeter, and they the 
day; but it should not, on the other very generally admitted. The diffi- of controller (to be described later, are connected with the controller at ear 
hand, induce large demands during culties encountered in the use of a and which is shown in the accom- each consumer’s premises by a wire stati 
those hours when the maximum out- double-rate method have been such, panying cuts), a resistance can be in- led from the middle right-hand bind- —_ gwit 
put for lighting occurs. ‘lhe general however, as to seriously affect its serted in each meter circuit, at the ing-post. connecting with the shunt in w 
aim must be, as Professor Thomson adoption, although a large number hour when the low rate is to begin, or armature circuit, to the right-hand thro 
says, to ‘‘smooth out the hills and of the leading central station man- and maintained therein until the end terminal at the top of the controller 1%. ¢ 
hollows of the load diagram;” and agers regard it as the most complete of the low-rate period. his resist- case. This is the only change made arm 
this can only be done properly by and simple solution of the problem. ance is graduated to retard the speed inthe normal connections. In Thom- hous 
bringing the lower parts of the load The objections urged against it seem of the meter to a degree representing son meters of other types, not having arms 
curve up to the peak as nearly as to have been due to faults in the the ratio the low rate bears to the the extra binding-post, a small, hard- by tl 
possible, instead of lowering the peak means by which the method has been full rate. When inserted the meter rubber block is attached to the wooden into 
itself. Finally, the method must be practiced, and not to any defects will register onlya part of thecurrent back-piece between the binding-posts. the 
simple and equitable, to both the com- inherent in the method itself. that is used. By the insertion of this On this rubber a narrow strip of brass insta 
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ig mounted, having a small screw at 
each end, to connect with the ter- 
minal of the controller and with one 
of the armature connections. In 
meters having shunt circuits, such, 
for example, as the Edison chemical 
meters, as well as other types, the 
manner of connecting the controller 
is practically the same. In some forms 
of meters, however, as those provided 
with a series winding only. a modified 
construction of the controller is used, 
by which each meter is wholly discon- 
nected when its pericd of registration 
is terminated. ‘The pivoted arm 18 
carries two knife contacts, 18 and 20, 
one of which is connected to earth and 
the other to the neutral house wire. 
The knife 20, having an earth con- 
nection, is struck into one or the 
other of the two clips. 22 or 24,which 
connect with the terminals of the two 
electro-magnets. One cf these con- 
trollers is placed at each point of con- 
sumption. It will be seen from the 
diagram in Fig. 2 that, by throwing 
the pivoted arm 18 to one side, the 
armature circuit of one meter is 








Fie, 1.—MuLtTieLE RATE METERING, Con- 
TROLLER WITH CASE REMOVED. 


opened by the withdrawal of the upper 
knife 19 from one of the clips 21 or 
23, while the entrance of said knife 
in the clip on the other side of the 
pivoted arm completes the armature 
circuit of the other meter. 

The whole system of meters is con- 
trolled from the central station, where 
a small double-throw switch is placed. 
Two of its clips, 34 and 36, one on 
each side of the switch-arm 33, have 
an earth connection. Clip 37, on one 
side is connected to the positive, and 
the clip on the other side is connected 
to the neutral of the system. When 
the arm of the switch is closed. or 
thrown into the clips on one side, the 
circuit will be from the positive, over 
the switch-arm 33 and clip 36 to 
earth, then at each consumer’s 
station, by the lower knife 20 and the 
switch arm 18, through the clip 22, 
in which the knife 20 is lying, thence 
through the winding of the magnet 
17, on the other side of the switch- 
arm 18, and then to the neutral 
house wire and main. ‘The switch- 
arms at all points on the system are 
by these means thrown simultaneously 
Into the clips, opposite those in which 
the knives were resting. At the 
Instant when the lower knife on the 
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controller-arm withdraws from the 
clip in which it rests, the cireuit of 
the electro-magnet that proluces the 
movement of the arm is opened at the 
clip. As the same knife strikes into 
the corresponding clip on the other 
side of the controller-arm 18, it com- 
pletes at that point the circuit of the 
magnet which will be energized when 
the switch at the central station is 
thrown into the two clips opposite 
those in which the switch was previ- 
ously closed. An indicator is arranged 
at the central station, to show at any 
moment at which rate current is being 
metered. It consists of two dials, 
having suitable words inscribed, to 
denote the difference—‘* Day” on 
one and ‘* Night” on the other dial 
answers the purpose. ‘The two dials 
are illuminated by lamps, placed 
behind them, and cut in alternately 
by the operation of the station switch. 

Several things are noticeable in the 
arrangement described: First, the 
automatic breaking of the circuit of 
the electro-magnet. by which the 
throw of the pivoted arm of the con- 
troller is produced, and the comple- 
tion of the circuit of the other elec- 
tro-magnet, at the opposite clip, by 
the same movement of the arm. 

Every controller upon the system 
thus cuts itself out automatically by 
the simple movement of the pivoted 
arm 18. 

Second, the marked simplicity of 
construction. and arrangement of 
parts, by which liability to become 
disordered and tendency to deprecia- 
tion are reduced to the minimum. 

Third, the extremely brief period 
that current remains on the control 
circuit, this interval being measured 
by the time required after one magnet 
is energized, to enable the knife 20 to 
draw out of the clip, which forms 
part of the circuit of that magnet. 

Finally—and this feature is the 
most important of all—the control 
apparatus throughout the entire sys- 
tem is installed and operated elec- 
trically from a single point (the cen- 
tral station) without the trouble and 
expense of providing a wire, OF wires, 
for the control circuit. This is a 
feature of no small advantage in any 
case, but where the mains are not 
laid in subways, and where, as in the 
Edison system, the wires are piped, 
and buried beneath heavy block pave- 
ments or asphaltum, the labor and 
cost of laying a control circuit would 
be very great. Upon the lines of the 
company, where the apparatus is in- 
stalled, the mains are in conduits in 
which two disused pressure wires 
were found, each No. 16, Brown & 
Sharpe gauge, and partly as a matter 
of convenience one of these wires was 
used for the circuit, controlling a 
number of the earlier installations. 
With others. two circuit wires were 
connected, the object being to ascer- 
tain if there were advantages in one 
arrangement, as compared with the 
other. Repeated trials and con- 
tinuous use, extending over a period 
of nearly six months, have shown 
that the accuracy of control and cer- 
tainty of operation were the same. 

(To be concluded.) 


Central Station Engineering. 
{From the American Machinist.| 


A correspondent at Springfield, 


Ohio, sends us an account of the 
mutations through which a street 
railway plant in his state was put, in 
the efforts of the engineers (?) to 
improve it. 

The first improvement was 


the in- 
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stallation of a fan and system of dis- 
tributing pipes to blow cold air on 
the bearings and blow the fric‘ion of 
the bearings away by dissipating the 
heat after its generation. Following 
this the station of four generators 
was rearranged and driven by asingle 
engine, although the day-load was 
not three-eighths of the running 
load. All this was done as an im- 
provement on a plant, which was 
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correctly arranged at the start, with 
well designed dynamos and separate 
engines, which were operated as re- 
quired under nearly full load. 
=e 

The Lincoln, Neb., Street Rail- 
way Company, recently purchased by 
Mr. A. L. Scudder. of New York 
city, for $65.000, will be changed to 
the Lincoln Traction Company, with 
a capital stock of $1,065,000. 


GENERAL NOTES. 
“‘Stewart’s Telegraph Code,” by 
Charles A. Stewart, M. A., is an 
ingenious and practical scheme by 
means of which any number from one 
to one million can be expressed by a 


single word of not more than 10 
letters, The code is printed in 
pamphlet form, and will be sent 


postage free on receipt of the price, 
25 cents, by the Electrical Review 
Publishing Company, Times Build- 
ing, New York city. 

The Brooklyn City, N. Y., & New- 
town Street Railway Company has 
equipped two cars with the Dubleook 
bicye e hanger for carrying bicycles 
over the dash, rear and front. The 
two cars equipped are running on the 
Franklin avenue line, and the rail- 
road officials say that if they find that 
this carrying of bicycles is a conven- 
ience to the cyclists and they will 
patronize it, all the cars of the line 
will be equipped in the Spring. 

Announcement was made last week 
in the ELectricaL Review of the 
change in name of the Partrick & 
Carter Company, of Philadelphia, to 
Partrick, Carter & Wilkins. This is 
one of the oldest and most reliable 
electrical supply houses in the United 
States. The ELEcTRICAL REVIEW 
is pleased to note the appearance of 
Mr. Wilkins’s name in the firm title, 
and wishes him a continuance of the 
success he has so long merited and 
enjoyed. 

Worthington C. Ford, Chief of 
the Bureau of Statistics at Washing- 
ton, discusses in the North American 
Review for January the conditions 
which insure the 
‘“‘Commercial Superiority of the 
United States.” Mr. Ford presents 
interestingly the various phases of 
economic progress attendant upon 
the growth of the country, giving 
prominence to the fact that to-day 
the United States is the only great 
industrial power which produces 
cereal food sufficient to maintain its 
Jabor and sell a surplus to foreigners. 


and influences 


J. F. Hull, superintendent of the 
Polk County Telephone Line, and 
Miss Flora Linke, both of Humans- 
ville, Mo., were married on December 
30 over the telephone wire. The 
groom was at Bolivar, while the bride 
was at Humansville. A minister was 
at either end of the wire with the re- 
quired number of witnesses. All par- 
ticipating were acquainted with one 
another, and recognized the various 
voices. ‘The witnesses are, therefore, 
prepared to swear, if ever a question 
is raised, that they know of their own 
knowledge that the ceremony was 
performed. 
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Our subscribers will receive with 
this issue of the ELECTRICAL REVIEW 
a classified index to Volume XXXI. 
The index is printed in the old size to 
harmonize with the issues of the paper 
to which it refers. 





The city authorities of Jersey City, 
N. J., are endeavoring to regulate the 
storage and use of calcium carbide and 
acetylene by ordinance. This is a 
step toward the final result of pro- 
hibiting the storage of these danger- 
ous compounds except under the pro- 
visions of law governing other explo- 
sives, 
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THREE FACTS. 

The EvecrricaL REVIEW is 
the most widely read and quoted 
electrical journal published in the 
world. 


2. The ELrectrical REVIEW has 
printed and sold more copies of a 
single issue than any electrical jour- 
nal published in America. 

3. The EtectricaL REVIEW is 
to-day paid for yearly by more per- 
sons who read it than any electrical 
journal in America. 

We ask our readers and advertisers 
to carefully consider these statements. 

There has never been any decep- 
tive padding in this journal; nor have 
we devoted our energies to flooding 
the country with misleading state- 
ments, but we feel that at the opening 
of this promising new year we are 
justified in making these statements. 





THE RUBBER-COVERED WIRE POOL 
NOT YET ORGANIZED 

On Friday of last week, a number 

of the 

wire attended a meeting on the invi- 


manufacturers of insulated 
tation of Attorney Jackson, at 115 
York city. Mr. 


interested move- 


Broadway, New 
Jackson is in the 
ment to organize these manufactureis 
into a pool, or into one large com- 
pany. 
to enter the office were Messrs. 


Among the gentlemen seen 
Roeb- 
ling, Phillips, Habirshaw, Candee, 
Reed and Gallaher, and their discus- 
sion of the matter is said to have been 
quite comprehensive and animated. 
It is that 


basis of 


understood, however, no 
getting together could be ar- 
ranged, and the meeting dispersed 


without accomplishing anything. 


The electrical progress and develop- 
ment of Niagara Falls and Buffalo is 
noted in an interesting article in this 
issue of the ELecrricaAL REvIEw. 
The limit of the use of electric cur- 
rent in the territory mentioned is as 
yet unknown. ‘The demand for cur- 


rent for industrial purposes has 


always been, and continues to be, in 
excess of the supply. There is a 
wonderful future ahead for Buffalo, 


for which electricity is largely, if not 


chiefly, responsible. 


REVIEW 


The advance in vacuum-tube light- 
ing, as applied particularly to pho- 
recorded by Mr. Nikola 
the ELgEcrricaL REVIEW 


tography, 
Tesla in 
last week, attracted, as it deserved, 
very wide attention. We are pleased 
to state further, on information re- 
Mr. that addi- 
tional progress has since been made, 
and that he is now enabled to photo- 
graph instantaneously with equally 
advantageous results. 


ceived from Tesla, 


Our old friend, Meekin the lazy in- 


ventor, has had a pretty hard time 


lately. Under the cheering influence 


of New Year greetings and prospects, 


however, he may be expected to oc- 


casionally unbosom himself for the 


entertainment of our readers, and 


always with the assured sweet sym- 


pathy of the never-failing (or, we 
should say, ever-failing) class of in- 
ventors who not though 
fertile and ingenious. 


succeed 





Now is the season when advocates 
of municipal ownership of electric 
lighting plants are most likely to be 
heard from. A number of enthusiasts 
have recently voiced their views, but 
all ignore the question of politics and 
the financial advantages a munici- 
pality has over a private corporation. 
Put the city and a private company 
on the same footing with the same 
privileges and the same burdens and 
the political factor will ruin the city 
plant every time. 





REVIEW is 


The ELecTricaL 
pleased to commend — several of 
Mayor Van Wyck's appointments. 


John W. Keller, 


known newspaper man, as 


The selection of Mr. 
the well 
president of the Board of Charities is 
No_ better 


been made. 


selec- 
The 


two selections from 


a very proper one. 


tion could have 


Mayor also made 
the Board of Electrical Control—Mr. 
Thomas L. Hamilton to be Police 
Commissioner, and Col. H. 8. Kearney 
Commissioner of 
capable, intelligent 
selection that deserves high 
commendation is that of Mr. William 
Walton, of the Bro klyn, 
who will be Deputy Commissioner of 
Mr. Wal- 


ton is a well informed newspaper man, 


to be 
—both 
Another 


Lighting 
men. 
borough of 
Lighting in that borough. 


and has made a special study of elee- 
trical work. 
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WALL STREET 
CAL STOCK 


AND THE ELECTR. 
MARKET. 

The new year in the stock market 
opened with a weak tendency which 
continued a few days on the selling 
of stocks prompted by the disappoint. 
ment of their holders, who believed 
that theexpected January boom would 
begin on the first business day of the 
month. Prices recovered, 
and on Wednesday began a steady 
upward movement on increasing 
activity. he market has been largely 
professional, and manipulation by 
certain well known leaders has beep 
its most salient feature. ‘Toward the 
close of the week, however, commis. 
sion-house buying increased in volume 
and there were evidences that the 
public was inclined to take more 
interest in speculative matters. The 
bond market has ruled very active 
and strong, notably in the speculative 
issues, and several new high-record 
prices were made. 

The situation of the local traction 
stocks has been of exceeding interest 
to Wall street. ‘The pool which has 
been operating in Manhattan suc- 
ceeded in advancing the price of the 
stock to a higher figure than obtained 
at any time in 1897. Great impor- 
tance attaches to the persistently 
circulated rumors that the Eievated 
has awarded the contracts for equip- 
ping the property with electricity. 
One of the directors told me recently : 

‘“* While I can not say positively 
that the contracts have yet been 
placed, I know that George Gould is 
very anxious to take immediate ac- 
tion in the matter. It would not 
surprise me if he, as president of the 
company, signed the contracts and 
asked the directors at their next 
meeting to ratify them, much as he 
did in the Pintsch light matter. ‘The 
change of motive power will mean a 
saving of about $1,000,000 to Man- 
hattan, and the interest on the funds 
that must be raised to effect it will 
amount to about $250,000, which 
would mean a saving per annum of 
$750,000 to the company.” ‘That 
portion of the Mayor’s message re- 
lating to the local rapid transit situa- 
tion indicates that important changes 
for the better are in store for Man- 
hattan, including not only the loop 
at Battery and the West street exten- 
sion, but probably also a further ex- 
tension on the west side of the city 
with a northern loop connecting the 


however, 


various lines, and perhaps even 4 
crosstown elevated not far from 
Twenty-third street. All this was 


earnestly fought for by the late Jay 
Gould. 

Metropolitan Street Railway also 
advanced after the early slump ou 
buying of the nature called ‘‘ good” 
in Wall street. A semi-official state- 
ment was given out by the manage- 
ment to theeffect that busimess on the 
Madison Avenue line had increased 
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so remarkably under electrical equip- 
ment that it was expected to pay the 
the $12,500,000 bonds 


jnterest on : 
the Madison 


from the increase in 
Avenue earnings alone. 
~ Brooklyn Rapid Transit was exceed- 
ingly active and sold at the highest 
fgureson record. Ex-Governor Flower 
and other inside interests have stead- 
ily claimed that their company is the 
Metropolitan Street Railway of Brook- 
lyn, and since the favorable decision 
in the loop case they have been advis- 
ing their friends to buy the stock and 
the bonds. Further action to defeat 
the completion of the loop at the 
Bridge terminal is not regarded with 
apprehension by the management and 
developments in regard to Brooklyn 
Elevated control are expected shortly. 

General Electric Company was ad- 
vanced on Friday by the circulation 
of the report that the company had 
captured the contract for equipping 
the Manhattan system with electric- 
ity. Thisreport, however, is officially 
denied. 

Another report which obtained 
some credence was that the Westing- 
house company occupy a more favor- 
able position, as it 1s remembered 
that some years ago Manhattan offi- 
cials made a careful examination of 
the plans of electric power on elevated 
lines made by the Westinghouse com- 
pany. Apropos of the recent reported 
troubles between the Westinghouse 
and General Electric, the matter is 
said by an authority to have been sub- 
stantially as follows: According to 
the terms of the agreement, General 
Electric was to receive 65 per cent 
and Westinghouse 35 per cent of the 
business. In case either company 
did a greater percentage than the 
amount stipulated, it agreed to pay 
over to the other a certain percentage 
of the revenues derived therefrom. 
The General Electric Company ran 
ahead of its proportion, and the 
Westinghouse brought the matter to 
the attention of the directors of the 
two companies. Several conferences 
were held and an agreement reached 
satisfactory to both. Relations are 
now harmonious. 

After a decline, caused by the circu- 
lation of a report that Russell Sage 
was dangerously ill, Western Union 
rallied and advanced tu a price above 
the previous high figure. ‘This is in- 
direct confirmation of the statement 
made in this column two weeks ago 
that certain prominent interests had 
decided to put up the stock. Earn- 
ings from test-oftice receipts show a 
continued increase over last year, and 
indeed there has been an increase 
almost every week for a number of 
months. Au important decision in 
its favor is said to have been received 
by the company in Mexico recently, by 
which it retains control of nearly the 
entire Mexican business. 
Transactions in electrical stocks 
during the week on the Philadelphia 
Exchange were as follows: Electric 
Storage Battery, common, gained a 
point, closing at 27; the preferred 
was bid 2914, offered at 30; Welsbach 
Light, 41 bid, offered at 42. Penn- 
sylvania Heat, Light and Power, on 
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moderately heavy transactions, ad- 
vanced from 18% to 1934. On the 
Boston Exchange, Bell Telephone, on 
light dealings, advanced 2% points; 
Erie Telephone gained 1, while Gen- 
eral Electric, common, on fairly good 
buying, rose 2 points. The preferred 
stock also gained a point. New 
England 'l'elephone, from an opening 
of 127, closed the week at 129 bid, 
offered at 130. 

An additional issue of $400,000 five 
per cent first mortgage bonds has 
been made by the Chicago Edison 
Company, bringing the total amount 
now outstanding to $2,975,000. 

The Madison Gas and Electric 
Light Company, of Madison, Wis., 
has declared its regular semi-annual 
dividend of two per cent, payable 
January 20. RAY. 

Wall Street, January 8, 1898. 





The Montauk [lultiphase Cable 
Company. 

The Montauk Cable Company, of 
100 Broadway, New York city, are 
sending out a valuable con- 
tractors’ handbook for the benefit of 


very 


electrical engineers and contractors. 


The book has been very carefully 
compiled and gives the _ specific 


causes of fires from insurance statis- 
tics covering over 30 years. It is 
especially useful as a reference book 
to the engineer, having all the causes 
of fire in any class of building, to- 
gether with the classifications and 
number of causes of fire in all lines of 
business and the percentage for each 
cause. 

The multiphase cable practically 
onens a new field for electrical engi- 
neers, that has never been touched 
upon before. The introducing of a 
fire and burglar cable in many of the 
business buildings where some such 
arrangement is absolutely necessary, 
will provide the engineer with an op- 
portunity of securing business in a 
territory that up to the present time 
has experienced absolutely no com- 
petition, thereby giving a wide range 
for operations. 

Although the cable is acted upon 
as a whole, yet different causes pro- 
duce different results: Heat or flame 
brought to bear will give the fire 
alarm, and should the cable be severed 
or cut by any sharp instrument, an 
entirely different alarm will be given 
—that is, the burglar alarm. 

It is possible to put several different 
sizes of cable in a building. In that 
part of the building where only a cer- 
tain alarm is necessary, a smaller 
rable can be used, thereby avoiding 
the unnecessary expense which a con- 
tinuously large cable would entail. 


REVIEW 


PERSONAL. 

Professor Lenard, of Heidelberg, 
who discovered the Lenard rays, has 
received from the French Academy 
of Sciences its prize of 10,000 francs. 


Mr. Philip Lehman, of Lehman 
Brothers, bankers, New York, has 
been elected a director, and Mr. Her- 
bert Lloyd second vice-president of 
the Electric Storage Battery Com- 
pany of Philadelphia, the latter in 
place of Mr. W. W. Griscom, deceased. 


Mr. Charles S. Pease, formerly gen- 
eral superintendent of the Interior 
Conduit and Insulation Company, of 
this city, has assumed charge of the 
Stirling (water tube) Boiler Com- 
pany’s interests at New York, vice 
Mr. F. A. Scheffler, who has resigned 
to accept the general superintendency 
of the Sprague Electric Company. 





LATE NEWS. 


Alfred F. Moore, the well known 
wire manufacturer, of 200 and 202 
North Third street, Philadelphia, is 
sending out a large and handsome 
calendar, of a size and form valuable 
for business offices. 


President Rice, of the Electric 
Storage Battery Company, says that 
orders for storage batteries during 
the year 1897 were more than double 
those of 1896. The company has 
just closed a contract with the Chicago 
Edison Company for storage batteries 
umounting to $125,000. This plant, 
when completed, will be the largest 
storage battery plant of its kind in 
the world. The company has also 
contracted with the Electric Vehicle 
Company, of New York, to equip 
100 carriages. 





National Electric Light Associ- 
ation. 

The ELectTRIcAL REVIEW has re- 
ceived from secretary George F. 
Porter a handsomely bound volume of 
the proceedings of the twentieth con- 
vention of the National Electric Light 
Association held at Niagara Falis, 
N. Y., June 8, 9 and 10, 1897. The 
volume is a credit to the association 
and to Secretary Porter. 





Removal of Standard Air-Brake 
Company Offices. 

The oftices of the Standard Air- 
Brake Company have been removed 
from 100 Broadway to 168 Broadway, 
New York city, and the general man- 
agement of the company passes under 
the control of Mr. Jos. R. Ellicut, a 
gentleman well known in the electric 
railway field. 


¢ 


~ 
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ELECTRICITY ON NEW YORK 
ELEVATED ROADS. 


MR. GOULD STATES THAT ELECTRIC 


EQUIPMENT WILL BE INSTALLED 


AT ONCE, 


President George Gould, of the 


Manhattan Railway Company, of New 
York city, on Monday of this week, 
issued the following authorized state- 


ment: 

‘“We have decided to introduce 
electricity on the elevated system, 
and we will now proceed to effect a 
general installation with as little de- 
lay as possible. I wish it understood 
that we purpose to work energetically 
along the lines indicated in Mayor 
Van Wyck’s message and leave 
nothing undone to adapt our accom- 
modations in the fullest possible de- 
gree to the requirements and comfort 


of the public.” 

It is understood that among the 
electrical companies interested are 
the General Electric, Westinghouse, 
Walker and Sprague. There was a 
rumor that this important contract, 
7,000,000 to 


$3,000,000, would be divided among 


amounting to from 


these companies, but it is more likely 
that it will be given to one. 





Death of F. B. Phelps. 


Frank Bain Phelps, who for three 
years past had been the financial ed- 
itor of the ELECTRICAL REVIEW over 
the name of ‘‘ Bain,” died of heart 
failure in New York city on January 
7. Mr. Phelps had been in poor 
health for two years, but his death 
came so suddenly that it greatly 
shocked his many friends in Wall 
street, where he was well known and 
highly esteemed. He was 32 years 
old, and leaves a wife to whom he 
was married about two years ago. 
Mr. Phelps was one of the keenest 
and best posted financial writers in 
New York city, and was connected 
with a number of prominent daily 
and weekly newspapers. The sym- 
pathy of the ELecrricaL REVIEW is 
extended to his widow. 





The promoters of the Hamilton, 
Ont., Chedoke & Ancastor Elec- 
tric Railway are making a vigorous 
effort to dispose of the balance of 
the stock, and hope to commence 
operations at an early date. 
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PUBLIC CONTROL, OWNERSHIP OR 
OPERATION OF MUNICIPAL 
FRANCHISES.* 
WITH SPECIAL REFERENCES TO ELEC- 
TRIC LIGHTING. + 


BY R. R. BOWKER. 


A modern municipality is at once a 
small state or body politic, and a 
great corporation or co-operative bus- 
iness. In emphasizing its functions 
as a business, its limitations as a goy- 
ernment must be not lessemphasized. 
If that government is best which 
governs least, the public should not 
undertake what private enterprise can 
do as well. The ‘‘government of the 
people, by the people and for the peo- 
ple” of Lincoln, truest of democrats, 
meant a democratic republic, not a 
If the trend of 
industries 


populistie socialism. 
the municipalization of 
makes toward socialism in the state. 
there is reason for caution. 

It is recognized by most thinkers 
that the social increment belongs to 
the people. The public. and not pri- 
vate interests, should benefit from the 
increased values directly caused by 
the growth of agreat city. ‘This does 
not involve socialism or the munici- 
palization of industries. It does de- 
mand that franchises should not go 
out of the people’s hands without 
limits as to time, safeguards as to 
price and adequate power of control. 
OF MUNICIPAL IN- 
DUSTRIES. 


DEVELOPMENT 


The private or toll road, the well or 
spring, the private cistern, the tallow 
dip or oil lamp, develop in a modern 
city into great public needs, which 
can be handled only in an organized 
way. Among the facilities answering 
to such needs are streets, sewers, the 
supply of pure water for drinking and 
for steam, and of salt or other water 
for flushing and for fire use, lighting 
by gas or electricity, telegraph and 
telephone communication, the supply 
of power through conduits, street 
transportation— surface, elevated or 
underground—pneumatic tubes and 
postal, messenger or parcels service. 

Good roads, it is conceded, must be 
provided by the commonwealth, as 
also sewerage; water supply is usually, 
though not always, considered a 
municipal funetion; lighting, com- 
munication and transportation are on 
debatable ground; there are few in 
this country who approve public bak- 
eries or storehouses, although bread is 
a necessity of life. Somewhere with- 


*From Municipal Affairs. 

+This paper is written from the point of view of 
the economist and citizen, but with the data and 
easperiepce gained as the executive of the New 
York Edison Company. To my mind, this should 
not involve opposition of interests: as he most 
serves his party who best serves his country, so he 
most serves the interest of a public service com- 
pany who best serves the public. I mention the 
relationship, however, to forewarn readers of any 
unintentional bias. It is difficult for any, outside 


the business cited, in an avademic discussion, to 
obtain real bases of comparison. 
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in this range is the point where de- 
mocracy becomes socialism. It is im- 
portant to limit the function of the 
municipality at that point, and not to 
be misled by the phrase that ‘*a city 
is a business corporation.” 

There is no longer any question of 
the legal right of a municipality in 
these days to enter almost any field of 
public supply. Practice has made 
abundant precedent, and repeated de- 
cisions of the courts,culminating in the 
rapid transit decision of the New York 
Court of Appeals, have settled beyond 
doubt the legal right of municipalities 
to invest in and operate what may be 
called municipal industries. Indeed, 
so far has practice gone—as in actual 
cases where electric lighting has been 
supplied to private consumers below 
cost, at the expense of taxpayers in 
general—that it is difficult to apply 
the limiting decision of the United 
States Supreme Court in the Topeka 
case, that ‘‘there can be no lawful 
tax which is not laid for public pur- 
poses.” The real limits of municipal 
activity must be found in an alert and 
wholesome public opinion, which will 
prevent steps that lead by easy reaches 
into socialistic enterprises pure and 
simple. 


NATURE OF MUNICIPAL FRANCHISES. 


A municipal franchise is generally 
understood to mean a freedom or privi- 
lege granted by a municipality giving 
to companies or other private persons 
the use of public property or facili- 
ties, as of the streets, for the supply 
of conveniences or commodities to its 
citizens. The phrase has come to 
mean indeed an industry for which a 
franchise would be needed, and has 
been applied even when such an in- 
dustry is operated by the munici- 
pality: often a franchise has 
been a free g ft to private persons; 
but it is now conceded that such 
privileges should involve adequate re- 
turn to the public. This may be 
made either by reduction in price, 
giving advantages directly to those 
citizens who are consumers, or through 
payment to the municipality of taxes, 
license fees, royalties on output or 
returns, or share of surplus 
profits, which last is perhaps the best 
way, because it does not increase or 
tend to keep up price, but does offer 
to a supply company an inducement 
both to enterprise and economy. It 
does not matter to a gas s»pply com- 
pany, for instance. whether the price 
to consumers is $1.25, out of which 
25 cents is paid to the city, or is $1 
to consumers direct. On the 
trary, it matter to taxpayers, 
when a municipal corporation operates 
an industry, whether the price to 
consumers is made at or belew cost. 
While in case of profit the citizens 
generally reap the benefit through the 
municipality, in the case of loss they 
have to pay their quota, through 
taxes, for the benefit of those citizens 
who as consumers have had their sup- 
ply at lessthan cost. In private com- 
panies this result of miscalculation or 
bad management falls only on those 
who as shareholders have deliberately 
taken risk. , 


Too 


gross 


con- 
does 


Franchises to supply public needs 
are often generalized as monopolies, 
but a distinction should be drawn. 
The postal service of the government 
is a monopoly and an artificial mo- 
nopoly, because the law makes com- 
petition a penal offense. At the start 
the well and the private cistern may 
exist alongside the general water sup- 
ply and sewerage system, but as a town 
grows into a city the board of health 
must intervene, and water and sewer- 
age become practically monopolies. 
Railroads, telegraph and telephone 
lines are not in themselves monopolies 
(except as the telephone system is 
founded on exciusive patents), for it 
is chiefly because of the public value 
of an extended and centralized 
tem that new or lesser competitors 
have little chance. Lighting is nota 
monopoly because gas and electricity 
have oil, as well as each other, for 
competitors; and an electric com- 
pany must also compete with private 
electric plants—which prevents extor- 
tionate prices by what economists call 
substitution use. It is only when the 
use of the streets is given to one com- 
pany or private person as against all 
others, that there exists a real monop- 
oly in such service. 


SYS- 


DISTINCTIONS AMONG INDUSTRIES. 
The real key to what is usually 
called a municipal industry is in this 
fact: As the whole arterial system of 
the human body radiates from one 
central supply station, the heart, so 
the supply of water, gas, electricity, 
telephone communications, ete., in a 
great city, to be constructed and op- 
erated at best advantage and at least 
cost, must radiate from one or more 
central sources of supply, using the 
streets as arteries. Here competition 
involves duplication of investment, 
increased waste. multiplication of op- 
erating expenses, in short, economic 
loss instead of gain. A unified street 
railway system, with its advantages of 
transfer, has the same economic ad- 
vantage over independent lines. The 
inevitable trend in all these cases is, 
therefore, toward consolidation in- 
stead of competition. It is often 
cheaper to throw parallel systems out 
of use than to continue the waste of 
double operating. Competition, in 
such does not act to reduce 
price, except by the cut-throat compe- 
tition of rate-cutting. which involves 
a final loss instead of a public gain. 
if three gas mains exist where but 
needed. there is three times 


cases, 


one is 
the investment cost and three times 
the operating expenses; costs, and, 


therefore, prices, are higher; and in 
the end, usually one system survives, 
and the other two are dead loss. The 
limitation. of price, therefore, must be 
brought about, in private operation, 
not from competition, but by the ap- 
plication of sound business principles 
on the part of those controlling the 
industries, or by the exercise of the 
power of municipal regulation in con- 
nection with the use of the public 
streets. 

A distinction is to be made between 
the distribution of natural products 
and the manufacture of artificial 
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products. Water supply is the dis 
tribution of a natural product. Ther 
is no manufacture, unless pumping 
and filtration be so considered. Th, 
production of gas or electricity is, o 
the contrary. a most complicate 
process of manufacture, especially rp. 
quiring skilled labor and _ directiy, 
ability. Co-operative production hg 
failed more than once where co-oper. 
tive distribution has succeeded ; anj 
here, perhaps, should be one line o 
division between municipal and pri 
vate enterprise. 

Another distinction is to be drayy 
between free and commercial service 
The streets are free. Sewerage js 
free. Water supply ig partly fre 
and partly paid for in water ‘* rates” 
or taxes, especially by large cop. 
sumers. directly according to metere 
consumption. Street lighting is fre. 
commercial lighting is individual] 
paid for; but each costs less to pr. 
duce or distribute when combine 
with the other. Possibly the line ¢ 
municipalization should be drawn x 
supplies which are wholly or chief 
free. 

A line is sometimes drawn at ne. 
essaries of life. Air is a first neces 
sary of life, and the limitation by lay 
of the height of buildings may ) 
required to prevent dangerous fouling 
of air in the streets and lower stories 
Water is a necessary of life, and i 
supplied usually. though not always, 
by the municipality. Food is always 
a necessary of life; heat and clothing 
are necessaries in most climates 
Nevertheless, these are not consi: 
ered, except by extreme socialists, a 
properly included under municipal 
functions. Lighting is a convenience 
—almost, but not quite, a necessar 
of life. ‘Transportation is a conver- 
ience, but scarcely a necessity. It 
does not seem that this line of divisio 
has real bearing. 

Clear thinking is most necessary i! 
distinguishing between public contro, 
public ownershipand public operation 
Public control involves inspection an 
regulation, but not necessarily owner 
ship or operation. Public ownershi 
may involve the ownership of the di 
tributing system only, for which t! 
public highways must be used, or 
the manufacturing plant also, a di 
tinction most important, though s 
dom emphasized. Public operati 
means the actual administration, a 
productive business, of both mani 
facture and distribution. It is 
portant to keep these distinctions | 
mind in considering the status inl 
spect to public services in the gre 
cities of the world. 

(To be continued.) 
= ae 

The New York City Gas Commi 
sion met on December 29 to ope 
bids for lighting the streets and pu! 
lic parks of the present city for th 
coming year. Seven bids were ¥ 
ceived from electric light companit 
and eight from gas and naphtha co 
cerns for the lighting of various sé 
tions of the city. Tnere was little® 
no competition. The bids will hat 
to be tabulated before the results ci! 
be announced, 
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WESTERN NEWS NOTES. 
Mr. “ 
Western Construction 
Company, ™® enjoying a short vaca- 


Kempster B. Milley, 
Telephone 


tion from his duties, taking advan- 
tase of the holidays to make a little 
pleasure trip in company with Mrs. 
Miller. 

Those who have had the good for- 
tune to become closely acquainted 
with Mr. A. F. Nagle, the well known 
consulting engineer of Chicago, will 
be pleased to hear that he has been 
Bodley Co , 
engineer in 


retained by the Lane & 
Cincinnati, a8’ consulting 
waterworks 


the erection of the new 


in that city. The contract is one of 
the largest, if the 


let in the country, and it reflects very 


not largest. ever 
favorably on Mr. Nagle to have been 
chosen for such an important position. 
Besides the pumping machinery there 
will be a complete electric lighting 
plant, electric traveling cranes and 
electric elevators. 

A curious accident, directly trace- 
able to the of 
lamp, occurred last week in Chicago 


use an incandescent 
at the Independent Brewery, where, 
through the explosion of alcoholic 
vapors in a gigantic beer tank, a cask 
through the 
killed, while 


varnisher was blown 

manhole and instantly 
two helpers of his were stunned and 
terribly The 
named Winkofsky had taken the con- 


burned. varnisher 


tract to varnish the interiors of five 


iron tanks of 1,000 barrels capacity 
had been 
first 


small man- 


each, and, with his men, 
working all the 
They entered through a 


hole near the 


day on one. 


bottom, and an inean- 
descent electric light was passed in to 
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situation in the electric lighting in- 
dustry in Chicago will be a consolida- 
tion of the several companies in the 
city, and it is believed that initiatory 
steps in that direction are now being 





TELEPHONIC, 


Ringing up the central.—Judge. 


taken. With the exception of the 
Cosmopolitan company, which is get- 
this 
coming year, every lighting company 
in Chicago is under the control of 
either the Edison company or Jno. 
R. Walsh. It is understood to be the 
purpose of the owners to bring the 
several interests under one manage- 
ment and thereby avoid the unneces- 
sary expense of separate operation. 
It is also possible that the electric 
light business of the Calumet Gas 
Company in South Chicago may be 
included in the combination. The 
capitalization of the companies which 
may thus be affected is as follows: 


ting ready to enter the field 


Stock. Bonds. Total. 

Calumet Gas Company, $1,000,000 $800,000 $1,£00,000 
Hyde Park Electric 

Light and Power Co. 267,500 =100,000 367,500 
Hyde Park Thomson 

Houston Light Co... 125,000 50,000 175,000 
Englewood Electric 

Light Company...... 176,100 ....... 176,100 


. «$1,568,600 $950,000 $2,518,600 
that the Edison—Walsh 


Total 
In order 





DINNER Music By PHONOGRAPH. 


A way in which the musically inclined can be accommodated without causing annoyance to 


those who are of a different turn of mind. 


At three o’clock 
the men ran out of varnish and Win- 
kofsky called to his helper to hand 
This the Ile 
saw Winkofsky, who was holding the 
lamp, stumble, the 
the bulb crashed against the side of 
the tank and 


that brought every man in the brew- 


them to work by. 


him a can. man did. 


and next instant 


an explosion followed 


ery running to the spot. 
The natural outecme of the present 


Judge. 


interests, which are nominally dis- 
tinct, may both operate under the 
franchise, some form of combination 
will be necessary and the absorption 
of the plants of the southern district 
by the Edison company may ulti- 
mately follow the consolidation of the 
four companies. The Edison prop- 
erty will be equally benefited by the 
purchase of the ordinance, since the 
franchises under which it is operating 
at present expire in about 15 years. 
Chicago, Jan. 1, 1898. C. E. K. 


The Crow and the Pitcher. 


The late Mr. sop, who used to 


write small, pertinent tracts with 
large, aggressive morals, for the 


edification alike of the ancient Greeks 
and the modern schoolboys, is re- 
sponsible for this anecdote. 

A crow, who had been haranguing 
a ward caucus all the evening, had 
contracted a_ large, importunate 
thirst. 

As he was looking about to find 
some means of relieving himself of 
this same thirst, he discovered a 
pitcher, which contained water. 

But the pitcher was very large, and 
the quantity of water it contained 
was small, and reposed at the very 
bottom. 

For anatomical reasons the crow 
could not dip his bill into the water 
and drink from the pitcher as it was. 

Nor was there any use in trying to 
pour out the water, for the crow 
could not lift the pitcher. 

Besides, he had no cup. 

But he was a wise crow, and also 
persistent, and he immediately re- 
solved himself into a committee of 
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HUMOROUS ELECTRICITY. 


WHAT OUR FRIENDS OF THE CAR- 
TOON FIELD FIND TO PICTURE, 


The ELectricaL REVIEW has ar- 
ranged with the publisher of Judge 
to present in its columns the copy- 
righted cartoons relating to the elec- 
trical field. Judge is the most popu- 
lar and most widely known comic 
weekly in the world. Its artistic 
work, although comic, is of a high 
order of merit. The privilege to 
reproduce these pictures is one 
granted to no other publication in 


the United States, and as 


“A little nonsense now and then 
Is relished by the wisest men,” 


the Review is confident this feature 
will be enjoyed and appreciated by its 
readers. 

We present on this page a trio of 
illustrations, showing the idea of the 
artists as related to the telephone, 
the phonograph and the kinetoscope. 

ie - 
Mr. S. Dana Greene To Address 
the New York Electrical Society. 


The 184th meeting of the New 
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KiNeTOSCOPE REALISM. 


Farmer Gereenacre.—‘'I gol! this pictur’ of the beach at Ocean Grove is so 


dern natteral you kin almost feel yer feet gittin’ wet.” 


the whole on ways and means and 


hatched out a_ solution of the 
problem. 
He picked a pebble from many 


lying around and dropped it into the 
pitcher. 

He kept on dropping pebble after 
pebble into the pitcher, until the 
water approached near enough to the 
top for him to drink, and he slaked 
his thirst with ease. 

Moral: It is continuous advertis- 
ing that pays. 

If the crow had stopped after one 
insertion, merely because he could 
not see any results, he would be 
thirsty yet.—Bates’ Criticisms. 


Judges 


York Electrical Society will be held 
at the College of the City of New 
York, Twenty-third street and Lex- 


ington avenue, on Wednesday, 
January 12, at 8 P.M. 
Mr. S. Dana Greene will read a 


paper on ‘* The Relations Between 
the Customer, the Consulting Engi- 
neer and the Electric Manufacturer.” 

It will be the aim of Mr. Greene, in 
this paper, to assist in bringing about 
that better understanding between 
these departments of the industry on 
which much of its welfare and pros- 
perity depends. 
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A Pneumatic Oil-Feeding and 
Saving System. 

The Q & C Company, of Chicago, 
are the manufacturers of the pnen- 
matic oil-feeding and saving system 
illustrated and described herewith. 
The particular advantages claimed 
for this system are economy and ef- 
ficiency. Considerable saving in 


Fic. 1.—CENTRAL 


DISTRIBUTING APPARATUS. 


ELECTRICAL 


gauges, piping, valves, etce., which 
make up what iscalled the ‘‘fountain- 
head ” or central point of distribu- 
tion. The fountain-head is of from 
40 to 80 gallons capacity, and is 
erected on two pipe standards about 
eight feet above the engine-room 
floor. The line of pipe to the left, 
containing a check valve at the top 





PNEUMATIC 


O1L-FEEDING AND SAVING SYSTEM 


labor, oil, fuel, machinery, life and 
accident are made, beside the very 
desirable fact that perfect cleanliness 
is attained. 

-The pneumatic oil system here de- 
scribed is not dependent in any man- 
ner upon surrounding conditions, 
such as the height of a building or 
the rolling and tossing of aship. It 
may be operated from above, below 
or on @ level with the machinery. It 
is compact in its essential parts and 
can be controlled by one man from a 
central point. The manufacturers 
state that the system will never fail 
to give a uniform steady supply of 
oil to the machinery under all! kinds 
of service, and that oil may be fed 
slow on one bearing and fast on 
another immediately adjoining it. It 


is also stated that this system permits 
the flooding of all bearings on a plant 
with oil, if required, without losing 
any more than would have been lost 
under ordinary conditions of feeding. 

In Fig. 1 are shown the fountain- 
head, air compressors, pressure filters, 


and a globe valve in the center, is the 
oil-supply line running from the main 
oil-receiving tank the basement. 
The line of pipe to the right, sim- 
ilarly equipped with valves,is the air- 
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supply line running through a reduc- 
ing valve to the main air receiver in 
the basement. Between each of these 
pipes and the adjoining pipe standard 
an upright air compressor is erected, 
and each of these is connected to the 


REVIEW 


main air receiver. These compressors 
may be worked independently or to- 
gether, as may be desired. Below the 
fountain-head are placed two pressure 
filters, which work independently or 
together. ‘The fountain-head itself 
is equipped with its own pressure 
gauge, gauge glass, cocks, etc., be- 
sides having a smal] independent line 
of pipe running to and over the large 
filter in the basement. In this pipe 
is placed a pop or relief valve, which 
works automatically, to relieve the 
fountain-head when in forcing oil 
into it from the main receiver, the 
pressure becomes greater than the 
maximum used for feeding purposes. 

Fig. 2 shows the elevation of a 
double system, installed in the Edge- 


V ol. 32 —No, 


from the air receiver to the oil » 


ceiver, which forces the oil out of th, 
latter through a line of pipe in th, 


bottom, which passes up through th 
engine-room floor and connects wit} 
an oil-supply line to the fountaiy, 


head. When the latter is filled wit 
oil, as indicated by the gauge glax 


on the outside, the valve in the gj. 
supply line is closed, and the thre. 
way cock is turned back to its origin, 
position, thus shutting off the flowo 
air from the air receiver to the 9j 
receiver and opening communicatig, 
between the oil receiver and the mai 
filter. At the same time a check 
valve and port are brought into play, 
discharging over the top of the filter 
which prevents the air ‘in the mai 
































a 
Sal | 
— Se | 
ae ae ae 
j —— 
i + 
| oy ' 


ae hae ie 





Fie. 3.—Matn Orn. RECEIVER 


water Electric Railway Power Station 
at Chicago. The drawing shows the 
arrangement in the basement of the 
main engine oil receiver, main air 
receiver, main cylinder oil receiver, 
and the main filter. 

In Fig. 3 is shown the main oil 
receiver, with its auxiliary apparatus. 
The method of operating the system 
is partly illustrated by this diagram. 
After the air compressors have been 
started and an air pressure of 60 
pounds on the main air receiver has 
been obtained, the globe valve in the 


eNcemenr of € 4c ano Criwoca On 


Eogewsten Powern Starion, tee 


bd 


Cricago, 


Accoverns, Main Faren pio Aim Receiver, 


AND AUXILIARY APPARATUS. 


oil receiver from rushing into the 
main filter and permits it to escape 
to the atmosphere before the filte 
will begin discharging its oil into the 
receiver. With the fountain-head 
filled with oil enough to run the 
engine for the next 10 or 12 hour 
and wishing to distribute it to the 
cups on the engines, the valve in the 
air supply pipe of the fountain-heal 
is opened. Instead of using the ful 


maximum pressure of 60 pounds car} 


ried on the main air receiver, iti 
drawn down to 20 or 25 pounds ly 

















supply pipe of the fountain-head is 


opened, and the three-way cock in 
the line of pipe between the main 
filter and the main oil receiver is 
turned. This shuts off the filter, and 
at the same time allows a flow of air 


, PowER STATION, 











IN CHICAGO. 


means of a reducing valve. Thi 
amount of pressure is usually suf 
cient for feeding purposes. In mab 
cases even less pressure is used, the 
height and distance to which the 4 
must be forced governing the matte! 
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January 12, 1898 
ROENTGEN-RAY NOTES. 


BY WILLIAM ROLLINS, 


REASON WHY LENARD’S 
FEEBLE. 


xIV—A 
X RAYS WERE 

I have never seen Lenard’s original 
papers, my knowledge of his work 
being confined to what is given in 
Anthony’s work on 


Thomson and 











| 
PLATINUM TARGET 


FIG. |. 


X rays. They give a plate showing 
histubes. ‘The anode is behind the 
cathode, encircling its stem, the 


aluminum window being connected 
with it. For one of my experiments 
Iemployed this ring cathode, using 
Roentgen’s reflecting platinum in 
place of the aluminum window. Soon 
after the generator was started the 
stress of the current strained the 
medium between the cathode stem 
and the annular anode to the point of 
rupture. The then 
began to vibrate rapidly, the range of 
movement the 


cathode stem 


being as great as 


S\ 


ELECTRICAL 


of the cathode stream and its relation 
to the surface. In this one, only the 
direction of the stream in regard to 
the anode wiil be mentioned. For 


one of my experiments I made a tube 
like the one described in Note 14, 
only the ring anode was so large that 
the strength of the medium between 
the encircling anode and the stem of 
the cathode was nearly equal to that 


REVIEW 


XVI—IS ROENTGEN LIGHT STRONGEST 
WHEN THE ANODE IS THE 
SOURCE ? 

In the work mentioned, Roentgen, 
Lodge and Rowland are quoted as 
saying that for the best generation of 
X rays the surface on which the 
cathode discharge is received should 
be the anode, and if we can judge 
from the types of tubes in the market, 
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~ 


between the cathode and the anode, 
practical considerations do not re- 
quire it to be an anode, and, if power- 
fu] generators are used to excite the 
tube, it is better not to have the tar- 
get the anode, for a cooled target 
having no metallic connection with 
the terminals, does not blacken the 
tube as quickly as when it has the 
function of an anode. 


” 








“NANNULAR ALUMINUM ANODE 


Fic, 1.—Rowutims’s X-Ray Tuse, with ANNULAR ANODE. 


between the concave surface of the 
cathode and the usual reflecting plat- 
inum target. This tube is shown in 
Fig. 1. When the encircling ring was 
the anode, no discharge went forward 
from the concave side of the cathode 
to the target ; and, so far as the pro- 
duction of Roentgen light was con- 
cerned, that bulb might have been re- 
moved without effecting it, for the 
whole interior was dark, while the 
bulb containing the ring anode was 
full of Roentgen light, though the 
definition was necessarily imperfect. 
Evidently, therefore, at the degree of 














STEM 


annular anode permitted. The genera- 
tion of Koentgen light was at all 
times feeble, because only a little of 
the force of the current was expended 
in sending the cathode discharge for- 
ward to the target. 


XV—DOES THE CATHODE STREAM GO 
FORWARD IN A HIGH VACUUM? 
In paragraph 57 of the work men- 

tioned, the statement is made that 

Crookes found at a low vacuum the 

cathode discharge taking place in the 

direction of the anode, even curving 
from the concave surface to reach an 
anode behind. Atahigh vacuum this 

did not take place, the stream going 

straight forward, without regard 

to the position of the anode in lines 
perpendicular tothe surface. In pre- 

Vious notes I have spoken of the form 


OF ALUMINUM ANODE 


FIG. 2. 
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INLET 
Fie. 2.—Mopirrep A-W-L X-Ray Tube. 


vacuum used in producing Roentgen 
light, the position of the anode in re- 
lation to the cathode may be of 1m- 
portance. Idonot, however, attempt 
to criticise Crookes’s statement— 
simply relating what I saw. 


this is the accepted view. Early in 
the history of Roentgen’s light, find- 
ing the rays were generated at both 
anode and cathode, I constructed a 
tube on the principle shown in Fig. 2, 
in which the rays produced by the 
anode impact, when this was acting 
as a cathode, were focused on the 
back of the platinum target and sent 
out of the field, avoiding in this way 
injury to the definition from the sec- 
ond light source. If we connect the 


hollow cooled target of this tube by a 
wire to the anode it becomes an an- 
ode. 


Now, while looking into the 


OUTLET FOR WASTE WATER 


STEM OF ALUMINUM CATHODE 


XVII—THERE ARE TWO SOURCES 
OF ROENTGEN LIGHT IN EVERY 
VACUUM TUBE. 

Soon after Roentgen described his 
focus tube, Prof. E. Thomson ap- 
plied this principle to the alternating 
current, inventing his double-focus 
tube, for use with any kind of gener- 
ator. Though this gives two radiant 
points, they are near together and by 
cooling the target, as I do in my 
A-W-L tubes, and accurately focus- 
ing both cathodes, the two areas may 
be made very small and so near to- 
gether as to improve the definition. 











STEM OF 


fluoroscope, if we cut the wire, the 
target has no metallic connection 
with the anode, and yet the useful 
light given off from the front of the 
target is not sensibly diminished. 
In trying to reconcile this with what 
I had read, I constructed a tube with 
terminals about at the places marked 
ET in’the figure. Any one could be 
made anode. As the anode got out 
of line, so the target did not come 
between it and the cathode, the light 
diminished, until, as stated in Note 
15, when the anode was on the op- 
posite side of the cathode, the target 
was no longer a source of Roentgen 
light. Therefore, it may be safe to 
make this statement. If the target 
for the cathode discharge is in line 


ALUMINUM CATHODE 












This principle of Professor Thom- 
son’s is a fascinating one to the mind 
of a prudent experimenter, as it 
utilizes a wasteful and injurious de- 
velopment of power, while in my 
tube, shown in Fig. 2, the waste goes 
on though it produces no injurious 
effect, as the secondary light source, 
which is always present in every tube, 
even when excited by the so-called 
unidirectional currents, is sent out 
of the field. I am aware that some 
types of generators are said to give 
unidirectional currents in a vacuum 
tube, but this is probably an error of 
observation, for with all powerfully 
excited tubes with two terminals # 
second light source is painfully ap- 
parent. 
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Chicago Telephone Company’s 
Plans. 

The following was written by Mr. 
A. 8. Hibbard, general manager of 
the Chicago Telephone Company, for 
the 7imes-Herald, of that city : 

“We have begun already to plan 
for a very large increase of business. 
We have completed arrangements for 
three new telephone exchanges, two 
downtown and one in the business 
district of the West Side. This will 
enable us to double the number of 
wires we can handle, and we feel that 
our improved facilities will soon be 
heavily taxed. One of the new ex- 
changes is to be in the ‘Title and 
Trust Building, and will be known as 
‘Central.’ Another will be in the 
Manhattan Building. The growth of 
our business in the past three months 
has been very marked. Not only have 
more ’phones been put in, but the old 
*phones are being used in many cases 
three or four timesas much as before. 
It is evident that business men are 
compelled to resort to the telephone 
more and more all the time to handle 
their transactions, and that they have 
much more to do than before. One 
year ago the number of daily calls in 
Chicago was about 180,000. Now it 
is about 240,000, making an increase 


of 60,000 calls daily. The area which 
is reached by telephone service in 
Chicago is greater than that in any 
other city in America, and each man 
with a ‘phone in this city talks more 
times and uses more miles of wire 
than anywhere else.” 





_—— 
Collecting Fares in Boston. 
{From the Detroit Free Press.| 

Conductor—Fare, please. 

Passenger—W hat is the fare ? 

Conductor—It is the tariff or tax 
levied by the corporation owning and 
controlling the charter and franchise 
of this street-car line on those per- 
sons who avail themselves of the op- 
portunity afforded them by the com- 
pany to secure more rapid and agree- 
able transportation than pedal loco- 
motion. 

Passenger—How much is the fare ? 

Conductor—F ive cents, please. 

a tae : 

The Christmas number of the 
School Journal, of New York, makes 
@ fine appearance. It is finely illus- 
trated and printed, and gives a good 
account of the publications relating 
to the holidays. As an educational 
paper it ranks high, as it clearly dis- 
plays the great movement working to 
advance education in all parts of the 
world. Beginning its career in 1870, 
it has steadily advanced in influence 
year by year, having met with de- 
served prosperity. 


ELECTRICAL REVIEW 


ELECTRIC LIGHT FLASHES. 
Electric 
new 


The Somerville, Mass., 
Light Company is to issue 
bonds to the amount of $100,000. 

The Horton, Kas., electric light 
plant has been abandoned, and gas 
will be substituted. The town has 
been dark for a week. ‘The stock- 
holders state that the plant has been 
a financial failure from the beginning. 

The Virginia Electric Company has 
been granted a franchise for power 
transmission for thirty years. ‘The 
company expects to spend $1,500,000 
in developing electrically the power of 
the James River for light and power. 


The Colonial Electric Company, 
of New York, has been incorporated, 
capital, $25,000, to operate in Greater 
New York. Directors are Garrett S. 
Odell and O. H. Cheney, of \ew York, 
and Horace 8. Andrews, of Brooklyn. 


The Azusa, Cal., Electric Light 
and Power Company has chosen the 
following directorate for the ensuing 
year: O. H. Huber, V. M. Greever, 
J. W. Calvert, C. C. Casey, T. C. 
Bouldin, Evan Davis and S. F. de 
Voin. 

The Missouri Electric Light and 
Power Company and the Edison Elec- 
tric Company, St. Louis, Mo., have 
consolidated under title of Missouri 
Edison Electric Company. The new 
company will, it is reported, issue 
$4,000,000 of gold-bearing bonds. 


The German Transoceanic Electric 
Company, with headquarters at Ber- 
lin, Germany, has been formed, with 
a capital of 10,000,000 marks, for the 
purpose of erecting electrical stations 
in America. A central station will 
first be established at Buenos Ayres 
for lighting. 


Denver capital, known generally as 
the Moffat-Smith Syndicate, has or- 
dered the machinery and appliances 
for the new electric plant at Goldfield, 
Colo., in the heart of the Cripple 
Creek district. This plant will cost 
$200,000 and will be ready for opera- 
tion by the first of April, 1898. 


The Winchendon, Mass., Electric 
Light and Power Company has 


elected the following officers for the 
ensuing year: Clerk, C. T. Stearns; 
directors, F. W. Russell, S. A. Green- 
wood, C. T. Bryant, C. T. Stearns, 
G. N. Goodspeed ; treasurer, F. W. 
Nourse ; auditor, D. H. Barnes. 


The jury in the replevin suit of 
the Fort Wayne, Ind., Electric Cor- 
poration vs. the Franklin Electric 
Light Company, of Cape May City, 


N. J., has returued a verdict for the 
plaintiff company for $11,916.66, with 
$516.39 interest. Suit was brought 
to recover $16,700 and interest, the 
purchase money for the plant fur- 
nished by the plaintiffs. 
- --- 
CHICAGO TRADE NOTES. 

The Western Electric Company is 
experiencing a somewhat heavy de- 
mand for interior conduit and fittings, 
of which it always carries a large 
stock. 

Mr. Albert Mann, one of Buffalo’s 
well known engineers, paid a short 
visit to Chicago last week in the in- 
terest of several manufacturers whom 
he represents. Mr. Mann speaks very 
encouragingly of the business condi- 
tion in his territory. 

The Central Electric Company, as 
is customary at this time of the year, 
is in the midst of taking the annual 
inventory, as every good business 
house should do. Unlike a great 
many concerns, however, this does 
not cause the slightest interruption 
or delay in the filling of orders, all of 
which speaks well for the splendid 
organization of this great supply 
house. 

The Occident Club, a most attract- 
ive organization, composed of the 
majority of employés of the fairer 
sex at the Western Electric Company, 
gave an enjoyable Christmas enter- 
tainment on Monday evening, Decem- 
ber 27, the club’s spacious rooms 
being the scene of the festivities. A 
Christmas tree of ample proportions 
was of course provided, refreshments 
were in abundance and due homage 
was paid to Terpsichore, until tired 
feet and sleepy eyes warned the 600 
jolly members that dawn was breaking. 

As predicted in last week’s issue of 
the ELECTRICAL REVIEW, trouble is 
brewing over the recent attempt on 
the part of the city to let contracts 
for some 1,100 additional are lights 
for street lighting. Judge Tuley, on 
the fifth instant, handed downarather 
sweeping decision, to the effect that 
not only was the municipal lighting 
ordinance invalid, but that it was be- 
yond the power of the Council to 
appropriate money during the year in 
any case except where a great emer- 
gency existed. Mayor Harrison has 
put on his fighting clothes and de- 
clared in the face of Judge Tuley’s 
injunction that the city would have 
and maintain a municipal lighting 
plant, and that neither the gas trust 
nor any lighting company would reap 
any profit from the fight made on 


Comptroller Waller’s plan. 


Chicago, January 7. OC. E. K. 
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ITEMS OF INTEREST. 

The Bennington & Hoosic Valley, 
Vt., Electric Railroad has been mort. 
gaged to the International Trust Con. 
pany, of Boston, for $250,000. 


President Baldwin, of the Long 
Island Railroad, it is said, has unde 
consideration a plan for equipping 
three of his lines with electricity. 


J. W. Ferguson has just received 
the contract to build a station for the 
Kings County Electric Light and 
Power Company, in Brooklyn, to cost 
about $125,000. 

The Clay County Telephone Com. 
pany, of Clay Center, Neb., has elected 
the following officers for the ensuing 
year: President, L. G. Hurd, Har. 
vard ; vice-president, C. J. Furer, 
Fairfield ; secretary-treasurer, J. F, 
Eller, Harvard. An annual dividend 
of 10 per cent was declared. 


At the annual meeting of the At. 
lantic Telegraph Company, of Port. 
land, Me., the following officers were 
elected for the ensuing year: Presi- 
dent, John W. Deering; treasurer, 
John J. Donovan ; clerk, Nathan D, 
Pratt; directors, John W. Deering, 
John J. Donovan, George P. West- 
cott, Portland ; Thomas G. Gerrish, 
Nathan D. Pratt, Lowell, Mass. 


The stockholders of the Cleveland 
& Chagrin Falls, Ohio, Electric Rail- 
way Company have elected the follow- 
ing directors for the ensuing year: 
F. D. Carpenter, L. M. Coe, E. J. 
Kennedy, William Prescott, V. A. 
Taylor, J. E. Ensign, C. F. Lane, 
George Simon, M. A. Sprague, C. E. 
Morganthaler, R. L. Palmer and F. 
M. Stearns. Officers were elected a 
follows: President, V. A. ‘Taylor; 
vice-president, M. A. Sprague; treat 
urer, William Prescott; secretary, C. 
F. Lane; executive committee, F. M. 
Stearns, C. E. Morganthaler, L. M. 
Coe, J. EK. Ensign and M. A. 
Sprague. 

The New York & New Jersey Tele- 
phone Company was much annoyed the 
other night by the cutting of wires it 
lower Jersey City. Linemen reported 
that wires of the company in Tenth and 
surrounding streets had been severed 
The police were notified, and Jame 
McCarthy, a lineman, 26 years of age, 
of Grove street, near Tenth, wa 
arrested after he had descended fro 
a telephone company’s pole. He at- 
mitted to Justice Potts next day that 
he had cut the wires, but stated he 
had been employed to do so by a mal 
whose name he did not know. Me 
Carthy was held for the action of tht 
Grand Jury. 
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January 12, 1505 
Improvements in Transformers as 
Related to Electric Lighting. 
The economic results obtained from 
the supersession of old-type trans- 
formers by those of most recent and 
improved manufacture, and the sub- 
stitution of one large transformer for 
several smaller ones have been dem- 
onstrated very clearly and convinc- 
ingly ina compilation of reports re- 
ceived from a number of electric 
lighting companies which have made 
the change. In almost every case the 
change has resulted not alone in a far 
more perfect ope ration of the system, 
perhaps a minor consideration, but in 
an actual concrete, tangible saving in 
dollars and cents. 
Improvement in transformer con- 
struction and the use of larger units 
follow naturally after similar develop- 
ments already completed in the ma- 
chinery of many of the large central 
stations of The 
placement of a large number of trans- 


our country. re- 
formers of small capacity, manufact- 
the transformer 


known 


ured when art of 


construction was not so well 
as it is to-day, by a few improved 
transformers of large capacity has 
produced, and is producing, ‘esults 
startling in their importance. 

The first instance is that of a com- 
pany operating in a town of 56,000 
population in Massachusetts. In this 
case 5% small transformers, built in 
previous years, were supplanted by 18 
of one of the latest types. The total 
light capacity of the superseded appa- 
ratus was 1,499 lights; of the newly 
installed 1,624. The 


total core loss of the old transformers 


transformers, 


was 5,866 watts; of the new only 


1,348. So much for the electrical 
facts. The saving in dollars and 
cents is calculated as follows: 39.578 


kilowatt hours are saved yearly by the 
change. The value of the saved energy 
may be estimated at $527.70, equiva- 
lent to a saving per light capacity per 
Neglecting all 
the advantages of the change, except 
those the 
core loss, the expense will be met in 


year of 36.2 cents. 


accruing from decreased 


one year and nine months. 

The light capacity of th plant is 
increased nine per cent, the core loss 
eent. Further- 


decreased 17.5 per 


more, on account of the decreased 
core loss, not less than 4.518 watts 
are available for sale at the regular 
rate with the present station appa- 


ratus. This enables the company to 
add 90 lamps to its circuits, producing 
an additional income of about $675. 
The second instance is in another 
Here 40 


type transformers supplanted 53 old 


Massachusetts town. new- 
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ones. The total light capacity of 
those returned was 1,135 lights; of 


the new, 1,070. The core loss in the 
old-type transformers was 4,845 watts; 
of the new type, 1,343 watts. In this 
case the annual saving is 30,678 kilo- 
watt hours or about $409, and corre- 
sponds to a saving per light per year 
of 35.2 cents. The expense of the 
change, counting core loss alone, will 
be covered in two years and nine 
months. Three thousand five hundred 
and two additional watts are available 
for sale; increasing the income by $525 
per year; while by the use of lamps of 
a higher economy, some 535 kilowatt 
hours additional are also available for 
sale. 

There are still three more striking 
Massachusetts, of 
derived from a similar change. In 
the first the regulation of the station 
had been so poor that the lamp bills 


cases, in benefits 


had increased to such an extent that 


the question demanded immediate 
attention. While the saving was com- 
paratively small, the beneficial results 
brought about by the change have 
proved highly satisfactory. In the sec- 
ond, 81 small transformers of old type 
were replaced by three of a new type. 
The core loss of the returned trans- 
formers amounted to 2,568 watts; of 
The result- 
ant saving per annum is 20,043 kilo- 


the new ones, 280 watts. 


watt hours, or $267; the saving per 
light capacity per year, 25.74 cents. 
This is an all-day station and it is 
calculated that only eight and one- 
half months will be required to wipe 
out the investment. The third case in- 
volves the supersession of 193 old-type 
transformers by 37 new ones, the total 
light capacity of the former being 
6,035 lights, and of the latter, 8,210 
lights. The total annual 
51,203 kilowatt hours, or $683, 


saving is 
and 
the total saving per light capacity, 
14.68 cents. In five years and two 
months the cost of the change will be 
fully covered. The capacity of the 
plant has been increased 36 per cent, 
the energy required to operate it de- 
creased 47.1 per cent; 5,845 addi- 
tional watts were made available, and 
thus an additional capacity of about 
116 lights was obtained without add- 
the 


these lights were burned but three 


ing to station apparatus. If 


hours daily the result would be an 


additional annual income of 8960. 


On account of the improved regula- 


tions entailed by the change, high- 
efficiency lamps can be used and 
about 410 more watts saved. This 
adds S109.46 to the total annual 


saving. 


Several interesting changes have 


also been made in the West. One 
instance in particular merits atten- 
tion. The details of the change are 
not available, but by centralizing the 
transformer distribution the rate of 
switchboard income was changed from 
4 cents to 12 per kilowatt. 
Another western plant reports that 
its 1,140-volt cireuit equipped with 
old-style transformers showed six to 


cents 


seven amperes in the daytime, while 
with the 
fraction of an ampere is shown. 


new transformers only a 

Facts such as these tend to prove 
not only that constant improvement 
is taking place in electrical apparatus, 
but that station managers are realiz- 
ing that,to secure the most economical 
results on their systems, such im- 
proved apparatus must replace older 





ELECTROSTATIC GROUND DETECTOR. 


types built when electrical knowledge 
its 
A saving here, less trouble 


had not reached 
standard. 
there, the extinction of a difficulty at 
another point, result in a 
benefit which can be exactly calculated 
in dollars and cents, and thus tends 
to the well the 
progressive station and communities 
the 


present high 


general 


general being of 


in which newer methods 


adopted. 


are 


--- 

** Success.”’ 
is the name of a new 
monthly magazine which describes 
itself as an up-to-date journal of ex- 
perience, encouragement, progress 
and self-help. It is published at 3 
Cooper Union, New York city, and 
is edited by Orison Sweet Marden. 
The initial number is very creditable, 
the illustrations and typography being 
of a high degree of excellence. ‘The 
selection of reading matter is such as 
to carry out the title of the journal, 
and if future numbers live up to the 
beginning made it will be a valuable 
publication. 


Success 
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Electrostatic Ground Detector. 


A new ground detector, to take the 
place of the transformer and lamp 
method, which, although hitherto 
extensively used, never given 
more than a rough indication of the 
condition of the lines, is announced 
by the General Electric Company. 
In the transformer and lamp method 
of ground detection, the extent of 
the ground is indicated by a lamp in 
the secondary circuit of the trans- 
former, but on account of the ca- 
pacity of the lines the lamp nearly 
always glows, and the actual condi- 
tion of the line is difficult to ascer- 
tain. 

The new device, illustrated on this 
page, is a switchboard instrument, 
and is similar in construction to that 
of electrostatic voltmeters used in 
laboratory work. Briefly, it consists 
of four rigidly fixed sheet-metal 
quadrants, between which is space 


has 


for the accommodation of a vane 
carrying an indicating needle. The 


two lower quadrants are connected 
internally to the lower binding post 
for connection to the ground; the 
two upper to the right and left bind- 
ing posts respectively for connection 
to the lines. 

The vane, with its needle, is 
pivoted at the center of the circle 
formed by the four quadrants, and is 
slightly counter-weighted to balance 
the weight of the needle. 

In common with all electrostatic 
instruments, the operation of this 
ground detector depends on the tend- 
ency of the vane to place itself in the 
position giving the greatest condenser 
capacity. If no ground exists on 
the line, the vane 
shortest path between the positive 
and negative quadrants, the right 
and left upper quadrants, and the 
needle points to zero, If, however, 
either side of the system be 
grounded, the two lower quadrants 
cease to be neutral, the system is out 
of balance, and the vane, taking a 
new position, deflects the needle to 
the right or left, indicating the 
grounded side. A special feature of 
the construction is that the moving 
mechanism is insulated, and has no 
electrical connection with either side 
or with the ground. If it were con- 
nected to either side of the line, or 
to the ground, a burn-out might 
possibly result, but being insulated, 
the moving mechanism can come 
into contact with one of the quad- 
rants without causing any damage. 
It may be used for temporary copn- 
nection to any desired line, or one 
for each feeder may be permanently 
installed. ‘This electrostatic ground 
detector is constructed for 1,000, 
2,000, 5,000 and 10,000 volts, and is 
set in a black japanned case, with 
cover, finished in polished nickel. 


lies across the 
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New Electric Railways. 

INDIANAPOLIS, IND.—The Elk- 
hart, Goshen & Southern Railway 
has been incorporated. Capital stock, 
$250,000. The company will build an 
electric railway, connecting the cities 
of Goshen and Elkhart and Lake 
Wauwasee. William H. Holcomb, of 
Chicago, is at the head of the enter- 
prise. 

MuskEGon, Micu.—Six Muskegon 
capitalists are back of the project to 
build an electric railway to Grand 
Rapids. 

HARRISBURG, Pa.—The Allentown 
& Emaus Street Railway Company, 
which is toexist for 999 years and con- 
struct and operate a road eight miles 
long, from the Lehigh Valley Traction 
Company’s tracks in Ameyville to 
EKmaus and through Upper Milford 
township, has been granted a charter. 
It will also construct a spur to Sals- 
burg township. The capital is $50,- 
000, and T. J. Crelley, Allentown, is 
president; J. D. Schwartz, P. F. 
Cannon and W. I. Savage, Allen- 
town, and W. N. Wiend, Emaus, are 
the directors. 

NEALETON, Pa.—Kittanning & 
Ford City Street Railway Company, 
of Armstrong County, to run from 
Nealeton to Kittanning, seven miles. 
Capital, $50,000. 

Bay City, Micu.—A company has 
been organized to construct an elec- 
tric road from Bay City to Sebewaing. 





SISTERSVILLE, W. VA.—-The com- 
pany which will build the electric 
road from this city to a point on the 
B. & O., near Clarksburg, has been 
incorporated by R. H. Freer, A. B. 
Sofith, C. Y. Benedum,W. R. Fitch, 
D. H. Morey, H. W. Smith and F. 
CU. Clemmens. 


Devui, N. ¥Y.—There is consider- 
able talk of an electric road being 
built from Delhi to Andes, with a 
branch to Bovina Centre. The right 
of way has already been secured, and 
the name proposed is the Delaware 
Valley Railroad Company. 


Fort Lez, N. J.—The Bergen 
County Traction Company, now oper- 
ating a trolley system between this 
place and Englewood, is making 
preparations to construct a branch 
from Leonia to Hackensack. 


AINEYVILLE, Pa.—Allentown & 
Emaus Street Railway Company, of 
Lehigh County, to run from this 
place, a suburb of Allentown, to 
Emaus, eight miles, has been incor- 
porated. ‘The capital is $50,000. 
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LANSING, Micu.—The Bay, Tus- 
cola & Huron Railway Company has 
been incorporated with a capital stock 
of $100,000, and will build a line of 
electric railroad from Bay City to 
Sebewaing, Huron County. 


EvERETT, Mass.—The West End 
Street Railway car-house was destroyed 
by fire recently, together with 90 
electric cars. The loss on the build- 
ing is estimated at about $30,000, 
and on the cars at $120,000. 


Topeka, Kas.—The Kansas City, 
Lawrence & Topeka Electric Railway 
and Power Company, incorporated, 
to construct an electric line between 


Kansas City and Lawrence and 
Topeka, Kas., to do freight and 
passenger business. Capital stock, 
$3,000,000. 


Newtown, Pa.—The new trolley 
line of the Newtown Electric Railway 
Company, between this place and 
Langhorne, is now running. 

JOHNSTOWN, Pa.—A charter has 
been granted to the Lykens & Will- 
iams Valley Street Railway Com- 
pany, with a capital stock of $200,000, 
to construct and operate an electric 
line between this place, Schuylkill 
County, and lLykens, Dauphin 
County, a distance of 10 miles. The 
officers are: President, John B. Skyles, 
Martinsburg, Pa.; directors: C. C. 
Cocklin, William E. Fletcher, of 
Harrisburg; B. W. Brown, Derry; 
Wm. Stewart, of Indiana, and S. 
Ritter Ickes, of Harrisburg. 

ToLcHESTER, IND.—An_ electric 
road from this place to Chestertown 
is being talked of. 


Electric Light and Power. 

RAcINE, Wis.—A private electric 
light plant has just been established 
in this city to illuminate the resi- 
dences and property of Stephen Bull, 
F. K. Bull, Frederick Robinson and 
A. Arthur Guilbert. The cost is es- 
timated at $7,000. 


Troy, N. Y.—The Saranac Lake 
Light, Heat and Power Company has 
been incorporated, with a capital stock 
of $100,000. The directors of the 
company for the first year are Urlando 
Blood, Wallace Murray and Perley A. 
Gould, of Saranac Lake, and F. A. 
Isham and U. 8. Stackpole, of New 
York city. 

Ozark, ALA.—A contract for the 
construction of an electric light plant 
for this place, to be completed within 
90 days, has been let. 

Romeo, Micu.—The municipal 


electric light plant has been com- 
pleted. The plant cost $13,000. 


Peru, Ixv.—-Peru-LaSalle Gas 
Light and Power Company has been 
incorporated. Capital stock, $130,- 
000. Incorporators,W. B. McKinley, 
Charles Zilly and i. M. Zilly. 


LARNED, Mo.—Citizens’ Light and 
Power Company has been incorpo- 
rated ; capital stock, $62,500. Direct- 
ors, E. E. Frizell, Herbert Horter, 
S. S. Sleeper, Lawrence Fox and A. 
H. Jacob, all of Larned. 


STEELTON, Pa.—The Steelton 
Electric Light Company have decided 
to extend their line through Enhaut 
to Oberlin. 


DENVER, CoLto.—The Ward Elec- 
tric Light and Power Company, with 
a capital stock of $15,000, has been 
incorporated ; C. W. Betts, J. A. 
Kilton and A. W. Olsen incorporat- 
ors. The company will operate and 
maintain an electric light plant in 
Boulder. 


GUTHRIE, OKLA.—A territorial 
charter has been granted to the New 
Electric and Gas Light Company, of 
yuthrie. The incorporators are E. 
D. Mix, W. B. Crossland and C. R. 
Brooks. The capital stock is $20,000. 


MEDFORD, W1s.—An electric light- 
ing plant will be established at this 
place by a local organization of busi- 
ness men. 

KERRVILLE, TEx.—The Kerrville 
Electric Light, Heat and Power Com- 
pany, with a capital stock of $10,000, 
has been incorporated. Incorporat- 
ors, Charles Schreiner, A. OC. 
Schreiner and L. A. Schreiner. 


MINNEAPOLIS, M1nn.—The Glad- 
stone Electric Lighting and Power 
Company petition of the stockholders, 
for the dissolution of the company, 
has been granted. 


Corbin, Ky.—An electric light 
plant will be established. 


Fort WAYNE, INpD.—The Fort 
Wayne Electric Corporation contem- 
plates the erection of an addition to 
its plant. 


SoutH Boston, Mass.—The Bos- 
ton Electric Light Company will 
erect a plant. 

BALTIMORE, Mp.—T’he Consumers’ 
Ice Company, August Fenneman, 
president, will erect an electric light 
plant to supply Electric Park, at 
Arlington. 

Furser has 
electric 


Wesson, Miss.—R. S. 
been awarded contract for 
light plant. 


BLACKSBURG, VA.—S. A. Bross & 
Company will install an electric light 
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plant in flour mill now in course o 
erection. 


LAUREL, Mp.—George W. Waters 
Jr., Town ‘Treasurer, may be aj. 
dressed concerning contemplate) 
purchase of electric plant. 

CoruNnNA, Micu.—UClarence Hay. 
ley, of Detroit, has been grantej 
franchise for an electric light plant 
for Corunna. 

HYATTSVILLE, Mp.—An electric 


light plant will be erected, and fund 
will be raised for same. 





New Incorporations. 
Concorp, N. H.—The New Lon. 
don Electric Company, with a capital 
stock of $5,000, has been incorporated, 


INDIANAPOLIS, IND.—The Prince. 
ton Heating and Ventilating Con. 
pany has been incorporated. Capital 
stock, $5,000. 


Cuica@o, Itt —A. D. Scott Manu. 
facturing Company has been incor. 
porated. Capital, $25,000; manufact- 
ure electrical goods. Incorporators, 
Ashley D. Scott, Samuel 8. Scott, 
Watson B. Farr, all of St. Louis, Mo, 


CuicaGo, ILtt.— The George B. 
Swift Company has been incorporated 
to do a contracting business in steam 
and electric railways. Capital stock, 


$50,000. Incorporators, George kb, 
Swift, Charles C. Scouller, G. Ff, 
Jenkins. 


Sr. Louis, Mo.—Manhattan Elee. 
tric Company, with a capital stock of 
$4,500, has been incorporated. Elliot 
Jones, Albert E. Boeschenstein and 
George J. Percival, incorporators. 
The firm will do a general electrical 
construction and supply business. 


New Telephone and Telegraph 
Companies. 

Rome, Ou1o—The telephone line 
from this place to Shenandoah ha 
been completed. 

NICHOLASVILLE, Ky.—The Nicho- 
lasville Telephone Company has been 
incorporated, and is ready for busi 
ness. 


Increase of Capital. 

New York, N. Y.—The New 
York & Staten Island Electric Com- 
pany has increased its capital stock 
from $500,000 to $1,500,000, 


Business Troubles. 


CLEVELAND, OHIO — The Venus 


Incandescent Light Company ha 
made an assignment to W. 
Schwartz. 
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A Correction—T'he General Elec- 
tric Company desires to advise all 
holders of their complete incandescent 
lamp catalogue, No. 1012, of an 
error in the appendix, in the table on 
The figures .662 in the 
‘Life Factors” should be 
562. They kindly request that all 
holders of the catalogue make this 
correction. 


page 55. 
column 


Mr. Hugo Reisinger, 38 Beaver 


street, the well known importer of 
“Electra” high-grade Nuernberg 
carbons, and dealer in high-grade 


for micro- 


will 


battery carbons, carbons 
phones, telephones, etc., remove 
to 11 Broadway on February 1. Mr. 
Reisinger is a very large importer of 
carbons, and their excellence is rec- 
ognized in the electrical field all over 
the United States. The ELECTRICAL 
Review congratulates Mr. Reisinger 
over the evident increase of his bus- 
iness requiring the improved quarters, 
and trusts that the year 1898 will be 
a highly prosperous one. 


Armorite Interior Conduit is now 
recognized by architects 
standard for 
high-grade interior work. This con- 
duit as it is now made with the 
light steel wall and light lining is 
claimed to be superior to the old style 
heavy conduit, and is said to be dis- 


generally 


and contractors as a 


placing entirely the old type of 
tubing. The Electric Appliance 


Company, of Chicago, are carrying a 
large stock of light wall steel Armorite 
in Chicago and are doing a handsome 
business on the same. They elaim 
that Armorite is easier to install than 
any other conduit that has yet been 
placed on the market. 





The Walker Company has been 
obliged to measure the bridges and 
‘‘cuts” on several of the roads run- 
ning from Cleveland to New York, 
in order to decide how to ship the 
huge generator nearing completion in 
their shops at Cleveland for the 
Brooklyn Heights Railway in Brook- 
lyn. The spider of cast-iron of this 
machine, without shaft or commu- 
tator for the laminations, weighs 
63,000 pounds. The Cleveland shops 
of the Walker Company are unusu- 
ally active with work of this heavy 
nature, in spite of the fact that a 
number of large shipments were 
made around the last of the old year. 


The Royal Incandescent Lamp 
Company is a new organization just 
entering the manufacturing field, 
with factory and offices at Cleveland, 
Ohio. The company is just com- 
pleting the equipment of shops with 
modern machinery, for the produc- 
tion of incandescent lamps. The 
aims of this company, as outlined to 
a representative of the Review by 
Mr. Roberts, the manager, who, by 
the way, has had long experience in 
electric lighting matters, are to pro- 
duce a lamp of unrivaled quality at a 
low price, and to exchange all lamps, 
which, when burned at normal volt- 
age, for which they are made and 
marked, if they are found defective. 


The new building of the K & W 
Company, at Pittsfield, Mass., is now 
fully equipped for manufacturing,and 
the company are now introducing the 
‘‘Hardy” incandescent lamp. This 
lamp is the product of the genius of 
Mr. S. M. Hardy, a gentleman who has 
for many years made a study of the 
construction of the incandescent lamp. 
The upper floors of their light and 
spacious factory will be entirely de- 
voted to the making of incandescent 
lamps. The shops are excellently 
arranged for every detail of the work. 
On another floor the production of 





the specialties made by this company 
are carried on. These specialties in- 
clude the composite dynamo, dynamo 
brush, commutator compound, hang- 
er-boards and spark-arresters. The 
Messrs. W. A. and F. R. Whittlesey 
and J. H. Kilman, well known in the 
New England business world, are 
identified with the management of 
the K & W Company. 


SALESMAN WANTED. 


WANTED, by leading firm, young, ca- 
pable and hustling salesman to canvass 
electric lighting stations, Address, stating 
age, salary expected and references, 

E. M. F.,” 
Care ELECTRICAL REVIEW, 
Times Building, New York. 


i} 





GORDON PRIMARY CELL 


The increasin; 

a of the 

Primary Cell omene 
the Fire Alarm an 
Police Signal Service 
of the leading cities, 
the railroad, telegraph 
and telephone com. 
panies, and the gen 
eral adoption of our 
steel enameled cell 
for gas-engine, launch 
and marine service at- 
test most highly to its 
merit,efficiency adapt- 
ability and economic 
features. 

If you wish to read 
the ae RB in ite 
behalf, and learn ite 
full description, kindly 
apply for circular and pricelist, to 


GORDON-BURNHAM BATTERY CO., 


82 to 86 WEST BROADWAY, NEW YORE CITY. 

















J. C. WHITE & COMPANY, 
Incorporated, 
EROINCERS, CONTRACTORS. 
a to White-Crosby as 
and J. G. White & Co. 

29 BROADWAY, NEW york, N. Y¥. 
Baltimore Office. Equitable Building 


A. L. BOGART CO. 


ELECTRIC GAS- 
LIGHTING SPECIALTIES 


50 East 20th Street, 
NEW YORK. 











OSITION WANTED—with Telephone 
Company by young electrician, aged 
twenty, with good business education, 
and two years’ experience in all branches 

of telephone work, and considerable experi- 
ence in electric light wiring, etc. Will do 
all kinds electric work; experienced in line 
work. Would like to take charge of work 
of independent exchange. Address ‘‘ 20,” 
care ELECTRICAL REviEw, Times Building, 
New York. 


HELP WANTED-MALE 


Northern Pacific & Alaska Mining, Transpo: 

tion & Trading Company, owning thirty-five cn 
able quartz veins, and nearly a thousand acres of 
placers in richest Alaskan gold fields, will run 
steamers from Seattle and San Francisco to Snug 
Harbor, Cook's Inlet (where will be established a 
great commercial iy and connect with only 
feasible rail route to Yukon, Klondike and Copper 
River Districts. Offers to investors unique propo- 
sition. Correspondence with first-class local or 
traveling salesman desired. Address (with refer- 
ence) at Equitable Building, New York. 


TECHNICAL CENTS 
EDUCATION 50 A WEEK 


For $2 down and $2a month, we give AN EDUCATION in 


ELECTRICITY 
Steam Engineering; Mechanical or Civil 
Engineering; Refrigeration; Chemistry; Miuing; 
Architectural, or Mechanical Drawing; Surve eying 
id Mapping: Sanitary Plumbing; Are hitec ture; 
she et Metal Pattern — 
Bookkeeping; Shorthand; Eng 


~aina; GUARANTEED SUCCESS. | 


Ve have helped thousanis to better positions. 
renlar Free; State subject you wish to Study pp A ae 
latoreationsl Correspondence Schools, Box 1008, Scranton, Pa. 
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USE THE BEST. 
John Weldon's Hand-made CLIMBERS. 


JAMES S. BARRON & CO., 
24-30 Hudson St., New York. 





Selling Agents, 
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; People and 
W ill Come 
to You. 


MARCUS 


Peececesce 


Profit 


Every click of a wheel in your exhibit, every flash of a light, 
every feature of excellence or of novelty will be as a welcome 
word to the hundreds of thousands who will throng Madison 
Square Garden in lay, 1898. .. . 


HAVE YOU SPOKEN FOR SPACE ? 


NATHAN, General Manager. 


ELECTRICAL EXHIBITION COPIPANY, 


15 Cortlandt Street, 


New York. 
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[Specially reported for this journal by E. S. 
Devil. solicitor Pot patents, Loan and Trust Build. 
ing, Washington, D.C. Copies of any patent may 
be secured for 10 cents each. | 











ISSUED DECEMBER 28, 1897. 


596,160 Electric heater; H. Helberger, 
Munich, Germ: electric heater, 
the combination with a body to be heated, 
said body being a conductor of electricity, 
of a wire surrounding the same, a series of 
beads of refractory material strung upon a 
wire and in contact with the body to be 
heated, and a layer of refractory material 
outside the beads. 

596,172 Lead for electrical sounding ; J. 
Mohs, Brandenburg, oamipg 





596,182 Electric railway ; W. B. Potter, 
Schenectady, N. 
596,186 Phase segubeter ; C. P. Stein- 


metz, Lynn, Mass.—The combination in an 
alternating-current circuit of an_ electro- 
dynamic phase controller having inducing 
and induced members, means for increasing 
the self-induction of the induced member, 
and a source of power driving said con- 
troller above its normal speed. 

596,190 Induction wattmeter 
son, Swampscott, Mass. 

596,193 Trolley base cushion ; 
Wagenhals, Dayton, Ohio. 

™ 197 Electrical protective appliance ; 
A. S. Williams, Newton, Mass.—The com 
Seatibin in an electro-magnetic appliance of 
the winding thereof; a mass of easily fu- 
sible material contiguous thereto ; a sheet- 
metal heat collector contiguous to the said 
winding and also the said fusible mass; and 
circuit- changing devices controlling pro- 
tective connections. 

596,201 Electrical signaling system ; 
P. Buchanan, Boston, Mass. 

596,224 Trolley rail; W. 
Hull, Mass. 

596,226 Electric anes system ; 
Wilson, Port Chester, N. Y 

596,2:9 Underground junction box for 
electric conductors; W. A. Bossert, Utica, 
N. Y.—The insulating stuffing box, consist- 
ing of a body portion, an insulator bushing 
held therein, a cap, an insulating bushing 
held therein and an elastic packing between 
the adjacent ends of the bushing. 


; E. Thom- 


Ww. @. 


J. 
A. Willard, Jr., 


Pia Ws 


596,236 Electric gas-lighting device; A. 
L. Bogart, New York, N.Y. 
596,272 to 596,274 Electric bicycle; H. 


W. Libbey, Boston, Mass. 

596,276 Telephoning from cars in mo- 
tion; H. W. Libbey, Boston, Mass.—In a 
railroad a wheel having a ring of conduct- 
ing material let into edge of its flange, but 
insulated therefrom, and a ring of conduct- 
ing material attached to the inner side of the 
flange, but insulated therefrom. 

596,281 Motor vehicle; H. C. Spauld- 
ing, Boston, Mass.—In combination, the 
expansible pulleys, with means for operat 
ing them, and connections controlling said 
operating means, including a lever and a 
yielding part, whereby the lever may be set 
and the parts may assume their positions 
gradually. 


596,283 Electric current meter; R. P. 
Wilson, London, England. 
596,290 Coin-controlled electric toy; F. 


Street, Philadelphia, Pa. 

596,306 Dynamo electric machine; P. W. 
Powers, Pittsfield, Mass.—In a dynamv- 
electric machine having a rotating inductor, 
laminated polar projections separately fas 

tened to the inductor core by dove-tail 
fastenings. 

596,320 Printing telegraph; B. A. Brooks, 
Brooklyn, N. Y 

596,335 Tide-motor; E. Naumann, Home 


stead, Pa.—In a tide-motor, a waterway, 





gates located in said waterway, water- 
wheels provided with blades carrying re 


versible buckets having the mouth against 
the current, a lockiog pin engaging the 
blade frame and bucket, to prevent said 


bucket from turning 


596,336 Car-wheel grinding machine; C 
E. Norton, Manchester, Ct. 

596,458 Electric call-box system ; W. T. 
Budds, Charleston, 8. C. 

596,363 Quick break switch; R. C. De- 




















No. 596,363.—Qvuick BREAK SwITcH. 


mary. Buffalo, N. Y.—In a switch or cir 
cuit-breaker, the combination of a base, cir- 
cuit terminals mounted thereon, a switch 
blade pivotally secured to one of the termi 
nals and co-operating with the other, a han 
dle pivoted to the first named terminal and 
movable independently of the switch blade, 
a spring connection between the switch 
blade and the handle, a locking lever pivot- 
ally secured to the switch base, and swing 
ing in a plane at right angles to the switch 
blade, a catch projecting from the latter and 
designed to engage with said locking lever, 
to hold the blade against the action of the 
spring while the switch handle is partially 
moved, and means for releasing the switch 
blade from the locking lever when the max 
imum tension of the spring is obtained. 


596,364 M. J. Eichhorn, 
Chicago, 


Thermic motor; 


596,418 Magneto electric signaling ap 
paratus; A. 8. Williams, Newton, Mass 

596,426 Annunciator; A. D. Neale, Kit 
taning, Pa.—An improved annunciator, in 


cluding a vibratory support, a call indicator 
adapted to move in a plane transverse the 
line of vibration of the support and formed 
witb a notched opening, the edges of the 
said indicator being inclined toward the en- 
trance to said opening to guide the support 
thereinto when setting the indicator 

596.456 Trolley for electric railway cars; 
E. Cone, Chicago, II). 

596,457 Combined manual and: 1. itic 


switch; R. L. Haley, New York, 
ISSUED JANUARY 4, 1898. 

596,483 Electric fan; O. F. ¢ onklin, 
Springfield, O. 

596,496 Telephone; Wm. Gray, Hart 
ford, Ct. 

596,506 Electric switch; W. 8S. Hill 
Hyde Park, Mass.—1in an clectric switch 
the combination of the blade having a re 
cess formed in the same, near an end thereof, 
and having an opening leading from said 
recess through the end of the blade to the 
exterior of the same, a yoke, an insulating 
block placed intermediate of said blade and 
yoke, a nut seated in the recess formed in 
said blade, and a screw passing through 
said yoke, insulating block and the opening 


in the end of said blade and engaging with 
said nut. 

596,509 
phone systems 


Ohio, 


for tele- 
(le veland, 


Signaling apparatus 


F. J, Holmes 





596,512 Automatic stop-motion snap 
switch; J. D. lhlder, Yonkers, N. ¥ 

596,513 Compound brake for electric 
elevators; J. D. Ihlder, Yonkers, N. Y.— 


The combination with the brake device ot 
an elevator engine, of a shaft, two eccen 
trics supported by said shaft, means for 
operating the eccentrics independently, and 
connections between the eccentrics and the 
brake device. 
596,514 Safety 
Ihlder, Yonkers, 
596,515 Starting box for electric 
J. D. Ihlder, Yonkers, N. Y. 
596,567 Converter for monophase cur 
rents; A. Blondel, Paris, France—A con 
verter for monophase alternat ng currents, 
comprising in combination an armature 
having a primary and secondary winding, a 
closed or nearly closed magnetic frame 
surrounding said armature, a tertiary wind 


magnet brake; J. D. 


N. % 


motors; 


ing relatively stationary with reference to 
said magnetic frame, and a quarternary 


exciting winding. 

596,582 Means for varying candle-power 
of incandescent electric lamps; C. E. Felch, 
Natick, Mass, 

596.609 Supervisory signal for tele ‘phone 
switchboards; F. R. McBerty, Downer’s 
Grove—The combination with a connecting 
plug and a normal resting socket thereof, a 
sign: iling instrument comprising 2 magnet 
and a target controlled thereby associated 
with the plug, of a mechanical device in the 
plug socket to be operated by the plug 
adapted to conceal the signal. 

596.610 
trunk lines; F. 
11] 


Signaling system for telephone 
R. McBerty. Downe r’s Grove, 


596,625 Plug and see jack for tele 
phone switchbourds; E. Scribner, Chi 
cago, Ill.—The sanbeiilen in a connecting 
plug, of a cylindrical tip of small diameter, 


a contact collar of Jarger diameter at the 
rear of said tip, a contact sleeve of. still 
larger diameter at the rear of said collar, 


and insulating collars separating the diifer 
ent contact portions 
596,626 
boards 
596,627 
596,628 Supervisory signal for telephone 
switchboard 
996,629 Testing apparatus for multiple 
swite!: board 


Spring jack fortelephone switch- 


Annunciator for telephone lines. 


ww. R.OS TRANDER & CO. 
DEY STREET, 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS. 
Electric and Mechanical Bells. 
FACTORY, 
DE KALB AVENUE, 
BROOKLYN. 


22 
an 


Send for Illustrated 
Catalogue. 








ge Apparatus for telephone switch. 
boards; KE. Scribner, Chicago, Il]. — The 
occ with a telephone line, means 
for making connections therewith, an ele¢ 
tro-magnet associated with the telephone 
line, and mechanism actuated Ly the electro. 
magnet, of a local circuit’ including the 
electro-magnet together with a sup rvisory 
signal, a relay responsive to currents in the 
line and a shunt of said signal controlled by 
the relay. 

596,651, Press for 


596.652 making insu. 


lators; H. M. Brookfield, New York 
996,678 Ball bearing and eccentric; F, 
Heath, Tacoma, Wash. 
596,696 Electric oven; L. E. Custer, Day 
ton, Ohio. . 
596,719, 596, =~ Magnetic ore separator: 
a G. Rowand, Camden, N. J —In a mag 


pe combination with a con. 
veyer adapted to carry the material to be 
treated, of a magnet above said conveyer 
and adjacent thereto, the pole-piece of the 
magnet extending towards each other at 
their free ends, and a discharge belt ¢ rossing 
the conveyer belt between said belt and the 
magnet and passing between the free ends 
of the pole-piece 


netic separator, 


596,729 Support for electric lamps; O. C. 
White, Worcester, Mass. 

596.774 Electric signaling apparatus; F 
B. Herzog, New York, N. Y. 

586 79. Voltaic battery; H. E. de Rufs 


le Lavison, Neuilly-sur Seine, France. 
596,806 Apparatus for telephones: 
Cook, Chicago, I] 


two connected subscribers, 


F. B. 
Iu a telephone system, 
a central office, 


means for preventing the calling of one 
subscriber when the ott er rings off, consist- 


ing of calling generators at each subscriber's 
station and signal Dells for each subscriber's 
Station unresponsive tothe current from the 
calling generator of the other subscriber, 
596,808 transmitter; D. 
Fleming 


Te leplone A. 


Indiana, Pa. 


PATENTS, 


TRADE MARKS. DESIGNS. COPYRIGHIS. 


GAN YOU OBTAIN A PATENT ? 


Send me a model or drawing of your iaven- 
tion, and a description, and I will examine same 
and advise you promptly. My fees are moderate 
in all Patent matters, and I can obtain a Patent 
in the shortest possible time. 

All patents taken out through me are given 
special notice in the leading journals of the conntry, 
thus bringing same widely before the public without 
cust to inventor. 

REFERENCES: 
Paul Cromlein, 


“Electrical Review,’ New York; 

Tellier Lincoln National Bank, 
Washington, D. C.; Judge Geo. D. Parker, Berkley, 
Va.: Second National Bank. Washington, D. C.; 
E. K. Leech, U. 8. Mint, Philadelphia, Pa.; W. F. 
Newell, Manager and Secretary Water Works, 
Olympia, Oregon. 


EDW. S. DUVALL, 


Solicitor ot Patents, 


Loan and Trust Bidg., 
WASHINGTON, D. C. 
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PARTRICK, GARTER & WILKINS 


125 SOUTH SECOND STREET, 
PHILADELPHIA. 
1 


GENERAL SUPPLIES 


186T. 
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OF ALL KINDS. 
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“ Especially is this Device 
THE MONARCH ENCINE-STOP. Interior View. INDISPENSABLE to the Engines of 
oven- 
erate [v IS WELL KNOWN, when the fuses blow, caused by a Heavy 
atent i 3 ° — . ° 
wen Short Circuit in the line, thereby suddenly relieving the Engine 
giver 
vatry, of its load, great danger from Racing is imminent; many bad acci- 
— dents, due solely to this cause, entailing much damage to life and 
‘cle property, are matters of record. 
WF The use of the Monarch Stop and Speed-Limit abso- 
Oks, 
lutely controls the Engine automatically, and prevents racing under 
9 any circumstances. By this device, also, the Engine can be shut 


down from any portion of the plant, by the use of Electric Buttons. 


BEST OF TESTIMONIALS 
FURNISHED........ 


Write for Descriptive, Illustrated Catalogue. Just Out 
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Manutacturing U0. 
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WATERBURY, CONN. AUTOMATIC SPEED-LIMIT. 
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Sain m...chieeitied « aaimates ¢ 


SOME PEOPLE are BORN LUCKY 3 


cow = — _ ater, they c 
the s ft alt of fis h. 


wonocYeLi SYSTEM 


~ ALTERNATING. CURRENT 
GENERATION AND 
DISTRIBUTION... 


ee eee INCANDESCENT LAMPS, 
conte cowrae ARC LAMPS # MOTORS. 


FROM THE SAME ALTERNATING-CURRENT CIRCUITS. 


YOU’ RE IN LUCK to have the to buy 











1 Doz. Box Letter Files, $1.50. 


Cash with Order. 


Curtain Desks a: Wholesale 


The lamps operate as in a single-phase system, the motors as in a 
multiphase system. There is no unbalancing. The regulation is 
perfect. It is an ideal system, and the most economical for Central 
Station operation. 





WRITE FOR OUR PAMPHLET. 


GENERAL ELECTRIC CO., 


Main Office, SCHENECTADY, N. Y. 


Sales Offices in all Large Cities of the United States. 


$6.00 TO $22.00 


MODERN OFFICE DEVICES. 


The U, §, Desk, File and Cabinet Company, 


INDIANAPOLIS, IND. 





Headquarters the Card Index System. 
SSSOSCOCCPSeSSe2e&e2*  }§}§=— 


THE $S. K. G. SYSTEM 


A COMPLETE SYSTEM FOR 


Long-Distance Transmission. Central Station Distribution. 
Mill and Factory Equipment. 


GENERATORS WILL BE WOUND AND 
GUARANTEED FOR AN ELECTRO-MOTIVE J 0, 000 VO i } Ss. 
FORCE AS HIGH AS... 
CORRESPONDENCE SOLICITED. 


STANLEY FLECTRIG MANUFACTURING COMPANY, 


PITTSFIELD, MASS., U. &S. A. 


BRANCH OFFICES: 


For Canada, address Canadian General Electric Co., Toronto. 





Ceocececcececoeesososoosooosossoossosses 
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BOSTON, ° ‘ . ; 4 Equitable Building CHICAGO, . ‘ ; 1506 Marquette Building. 
NEW YORK, ‘ , ‘ 39 Cortlandt Stre a i SAN FRANCISC Oo, wu . 300 California Street. 
ST. LOUIS, r ‘ Weste rn Electrical Supply Co. ANDERSON, S. C. 

The ROYAL ELECTRIC COMPANY, Montreal, Canada, are sole licensees for the manufacture and sale of the 8S. K. C. System in Canada. 
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WALKER COMPANY 


CLEVELAND, Ohio. 
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} : WV Ihyw is Walker Apparatus in use all over the World: $ 
4 

‘ 54 ; , ‘ ; : — > 4 

§ } Because its design is superior to all others, tts workmanship ts of the best and ¢ 

é * , - n & 

$$ its performance always comes up to the expectations of its purchasers. + 
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3 | 3 : 

: THE SUN NEVER SETS ON WALKER APPARATUS : 
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3 i 3 WALKER COMPANY, * 
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‘ $ Cleweland, Ohio. Newry Hawen, Conn. $ 

& o 

$ General Sales Office, No. 1 Nassau Street, NEW YORK CITY. Agencies in all Principal Cities. 3 
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Mowaus Murase §=—= =» We Offer to the Public a New and Marvellous Electric Cable, 


ce BLE Standardized in sizes for, and adapted to, all interior electric wiring adaptation. It is the only cable in the world combining Fire and 
f Burglar alarm protection with all other interior electric wiring work, in same insulation. 





4 | fd We confine ourselves to the manufacture and sale of this Cable exclusively, it being auxiliary to all other electric interests 
& By the use of this Cable every infinitesimal part of every wire hereafter installed for whatever purpose in all buildings is made a 
detective point for the discovery and automatic notification of fire. We have opened up a new and rich field for the Electrical Contractor. 


If you are not acquainted with us and the Cable, you should be. Write or call and become so 


Write for illustrated and descriptive printed matter. 

We own the sole and exclusive right to manufacture and sell the Montauk Multiphase Cable and Central Station Controller, by virtue 
of the following patents: No. 546,261, Sept. 10. 1895; No. 546,262, Sept. 10, 1895; No. 565,053, Aug. 4, 1896; No. 565,178. Aug. 4. 1896; No. 
565,188, Aug. 4, 1896; No. 565,217, Aug. 4, 1896; No. 565,410, Aug. 4, 1896; No. 594,034, Nov. 23, 1897; No. 594,247, Nov. 23, 1897; No. 594,281, 
Nov. 23, 1897, which broadly cover not only the method of manufacturing, but the basic principle upon which these cables are constructed. 


MONTAUK MULTIPNASE GABLE GO., 





e sy 3s 
American Surety Building, 100 BROADWAY, NEW YORE. 
OFFICERS: Rooms, 9-10-11, 18th Floor. 
JOHN D. GOULD, 3 . ° ° President Telephone, 4081 Cortlandt. 
; C.W. PRICE, . so Vice-President a ate s ee a 
9 CHAS. A. HANSON . Treas. and Sec’y FACTORY: East 25th St reet, New York. 











=SELLING OUT=|! 


WE ARE SELLING OUT the stock of the METROPOLITAN ba 4 
ELECTRIC COMPANY. which consists of RUBBER-COVERED Bargains in 
WIRE, Weatherproof Wire, Magnet Wire, Porcelain and Clay 
Wiring Tubes, Incandescent Lamps, Carbons, Tools of all kinds, 


cm 
House Annunciators, Push Buitons, and a general assort- Electric Su lies 
ment of Electric Supplies of standard manufacture. pp . 


WE WILL CUARANTEE TO BEAT ANY PRICE ON THE MARKET. 








Send in your orders and try us, or let us quote you FIRST. 


WM. H. McKINLOGK, © W. 6. CAMP, Agents, 175 East Randolph Street, CHIGAGO. 
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built or remodeled, estimates will be gladly submitted. 


EXISTING GOMPANIES 


Take advantage of our experience in remodeling old 
plants and making them up-to-date. 


WE GAN GLEARLY SNOW 


Managers of Gas or Electric Companies how our plants 
are operated at so low a cost. 


WE REFER TO THE LARGE NUMBER OF PLANTS WE HAVE INSTALLED AND REMODELED. 


Correspondence Solicited 





ppg oo emanell ~ THE NEW ENGLAND ENGINEERING CO., 
A. O. SHEPARDSON, Treasurer 
W. E. CRANE, Mechanical Engineer WATERBURY, CONN. 


W. C. MORSE, superintendent 


4 
TO PARTIES WANTING AN 
Electric Light, Electric Railway or Gas Plant designed, 


la 





<<? <0 a i a De <a ~~ SS ae 
























| TELEPHONES su 

' a SUPPLIES | 

, Sai Our New and Gommodious Quarters ! 

j — enables us to fill your orders more l 

j ~~ ee than ever. 

( ni Prices Lower Than Ever. 

p47) Quality the Highest, as Always. 

| =e FARR TELEPHONE & CONST. SUPPLY CO., ! 
owt SEE — = “The Only Wholesale Telephone Supply House of the West.” CHICAGO, U.S. A. 


i] YOU SHOULD SEND FOR OUR CATALOGUE. 


Pa <> ee eee ewew weed . 
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“Interesting 
Literature” 


ALL ABOUT..... 











THE AMERICAN BELL TELEPHONE GOMPANY, — 





it 


125 MILK STREET, BOSTON, MASS. FLORIDA OUR CATALOGUE 








OF THREE HUNDRED PAGES ILLUSTRAT 
ING AND DESCRIBING A LARGE NUMBER OF 








This Company owns Letters-Patent BRIDGES Senet aul 
No. 463,569, granted to Emile Berliner FREE UPON BUILDINGS But by.»5 
November (7, (891, for a combined APPLICATION TO AND ROOFS) wi" 
telegraph and telephone, covering al! : THE BERLIN IRON BRIDGE CO. 
forms of microphone transmitters or Clyde Line, G ~~ Ce_EAST BERLIN. CONN. Qa 


contact telephones. 


5 BOWLING GREEN, ELECTRIC CONDENSERS. 


Wm. Marshall, Manufacturer. 
NEW YORK.| sranparDs A SPECIALTY 


709 Lexington Avenue, New York. 


WESTERN TELEPHONE GONSTRUGTION GO. 


OMICAGO, XIiI-I.. 


TELEPHONES AND SWITCHBOARDS. 


Largest Manufacturers of Telephone Apparatus, Exclusively, in the United States. The United States Patent Office Use our Apparatus, 
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HGH GRADE NON-INFRINGING APPARATUS. 


LARGEST MANUFACTURERS OF TELEPHONES AND ACCESSORIES IN THE U. S. 
ra Our new Express System is adapted for use in both large and | 


small exchanges, our Express switchboard is a new departure +4 ic H-C we A D & A i PA ne AT U Ss, 


and possesses original features, being the most rapid switching 


apparatus ever devised. LOW INTRODUCTORY PRICES, 


SELF-RESTORING DROP. 
SELF-RESTORING RING-OFF. | EASY TERMS, are our 
RAPID RINGING DEVICE. 


Drops mounted in non-inductive metal shell, combined drop STEPPING STONES TO POPULARITY 


and jack in self-contained hard rubber case, can be removed and 
replaced in board in one minute without disturbing connections. AND FUTURE PROFIT. 
Each drop indicates as to whether line is working properly. 


WILL PAY A DAILY DIVIDEND IN QUALITY OF SERVICE REND™RED. 
| OUR AMERICAN SOLID BACK AMPLIFYING TRANSMITTER ile NN EN H, EPH | iF 
Is the most powerful instrument yet produced. Especially built for 
Long and Severe Lines, and for volume of voice transmission, distinct- 
ness of articulation, exact reproduction of voice and durable qualities 
__—<——ee em is unequaled. 













we 


IE ARE RRR EI IEE REAR ORR IIR ert: 





Manufacturers of full line of devices of high efficiency adapted to 
meet special requirements of service, including the best Bridging In 
struments and Repeating Coils on the market. - - ' 


OVER 350 FLOURISHING EXCHANGES EQUIPPED. 
PROTECTION GUARANTEED TO PATRONS. WRITE FOR DESCRIPTIVE PRINTING. 





EXPERT ADVICE FURNISHED. | 


ee PENNSYLVANIA. ELECTRIC GOMPANY, MARIETTA, PI. 


American Electric Telephone Co., 
Nos. 171-173 So. Canal Street, 
CHICACO. 








See our exhibit, Commerce Building, Space 11, Tennessee Centennial Ex ~~ pee. Medals 
awarded, Cotton States and International Exposition, Atlanta, 1 
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Anti- Friction Metals. 
Fenton & C 
Arc Lamps. 
(See - Lamps. _ 
Batteries, : al 
Bunnell & Co., J. H. 
Gordon-Burnham Battery Co. 
Manhattan Electric Supply Co. 
Batteries, Storage. 
Electric Storage Battery Co. 
Sipe & Sigler. 
Battery Material. 
Bunnell & Co., J. H. 
Manhattan Electric Supply Co. 
Bells. 
Mauhattan Electric Supply Co. 
Ostrander & Co., W. R. 
Belt Dressing. 
Dixon Crucible Co., Joseph. 
Boilers. 
Abendroth & Root Mfg. Co. 
Babcock & Wilcox Co., The 
Clonbrock Steam Boiler Co. 
Stirling Co., The 
Books, Technical. 
Electrical Review Pub. Co. 
Bridges, Floors, Cranes (Iron). 
Berlin [ron Bridge Co. 
Brushes, Dynamo, 
Crown Woven Wire Brush Co. 
Goldmark & Wallace. 
Buildings and Roofing (Iron). 
Berlin Lron Bridge Co. 
Cable Hangers. 
Standard Underground Cable Co. 
Cars. - 
Stephenson Co., John. 
Carbon Points. 
Faraday Carbon Co. 
National Carbon Co. 
Reisinger, Hugo. 
Schiff, Jordan & Co 
Solar Carbon & Mfg. Co. 
Circuit Breakers. 
Cutter Electrical & Mfg. Co. 
Climbers. 
Barron & Co., Jas. S 
Coal Mining Machinery. 


General Electric Co. 


Commutator Bars. 
Forest City Electric Works. 
Condensers (Electric). 
Marshall, Wm. 
Conduits. 
Armorite Interior Conduit Co. 
Eppinger & Russell Co. 
Lehigh Valley Creosoting Co. 
Connectors and Terminals, 
Mcintire Co., The C 
Dynamos and Motors. 
Central Electric Co. 
Coho & Co., H. B. 
Crocker-Wheeler Elec. Co. 
Eddy Electric Mfg. Co. 
Fort Wayne Electric Corporation. 
General Electric Co. 
Goldmark & Wallace. 
Stanley Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
Electrical Elevators. 
Otis Brothers & Co. 
Electrical Show, 
Electrical Exhibition Co. 
Electric Locomotives. 
General Electric _ 
Electric Noveltie 
Manhattan Siectric Supply Co. 
Rodrigues. M.R 
Electrical Instruments. 
Central Electric Co. 
General Electric Co. 
Cherry Electrical Works. 
Keystone Electrical Instrument Co. 
Electrical Supplies. 
Bibver-White Co. 
Bunnell & Co., J. H. 
Central Electric Co. 
Electrical Appliance Co. 
McKinlock & Camp. 
Novelty Electric Co. 
Partrick, Carter & Wilkins. 
Royce & Marean. 
Sterling, C. B., & Co. 
Western Electric Co. 
Engineers and Contractors. 
New England - —- Co. 
White & Co., J. 
Engines 
Bali & Ww ood Co. 
Fans and Fan Motors. 
Central Electric Co. 
Diehl Mf; 
General Fiectric Co. 


Fixtures, Gas and Electric. 
McKenney & Waterbury. 

Fuse Wire and Links, 
General Electric Co. 
McIntire Co., The C. 


Gas- enenting Apparatus. 
Bogart, A. 


Graphite, 
Dixon Crucible Co., Jos. 


Globes, Shades, Etc. 
Frink,I P. 
Phoenix Glass Co. 

House Goods. 
Central Electric Co. 
Eyanson & Armpriester, 
Ostrander & Co., W. R. 
Partrick, Carter & Wilkins. 


Incandescent Lamps. 
(See ** Lamps.”’) 


Instruments (Testing and Recording. 
Bristol Vo., The 
General Electric Co. 
Keystone Electrical Instrument Co. 
Westinghouse tlectric & Mfg. Co. 
Insulators, 
Central Electric Co. 
Empire China Works. 
Imperial! Porcelain Works. 
Locke, Fred M. 
Standard Underground Cable Co. 


Lamps, Arc, 
Dieh! Mfg. Co. 
Fort Wayne Electric Corporation. 
General Electric Co. 
General Incandescent Arc Light Co. 
Jandus Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


Lamps, Desk. 

McLeod, Ward & Co. 

Lamps, Incandescent. 
Buckeye Electric Co. 
Columbia Incandescent Lamp Co. 
Edison, Jr., Thos. A. 
Edison Min. & Dec. Lamp Dept. 
General Electric Co. 
Lynn Incandescent Lamp Co. 
New York & Ohio Co. 
Sawyer-Man Electric Co. 
Westinghouse Electric & Mfg. Co. 


Lightning Arresters. 
General Electric Co. 
Westinghouse Electric & Mfg. Co. 
Magnets. 
Varley Duplex Magnet Co. 


Patent Solicitors. 
Duvall, Edw. 5S. 
Platinum. 
Baker & Co. 
Pole Climbers. 
Barron & Co., Jas, S. 
Poles, Brackets, Pins, Etc. 
Central Electric Co. 
Central Mfg. Co. 
Locke, Fred M. 
Porcelain Manufacturers. 
Empire China Works. 
at aed ieaaman Works. 
Rail Bon 
Forest we: Electric Co. 
Railway Specialties (Electric). 
Central Eiectric Co. 
Electric Appliance Co. 
General] Electric Co. 
Novelty Electric Co. 
Sterling Supply and Mfg. Co. 
Vulcan Foundry Co.. 
Western Electric Co. 
Westinghouse Elec. and Mfg. Co. 
Reflectors. 
Frink, I. P. 
Schools. _ 
international Corresp. Schools. 
Second-Hand Apparatus. 
Chicago Edison Co. 
McKinlock & Camp. 
Steam Engine Stops. 
Monarch Mfg. Co. 
Stokers. 
American Stoker Co. 
Switchboards _ 
Americau Electric Telephone Co. 
Central Electric Co. 
Eyanson & Armpriester. 
General Electric Co. 
Western Electric Co. 


Western Telegraph Construction Co. 


Switches, Etc. 
Central Blectric Co. 
Eyanson & Armpriester 
General Electric Co. 


Switches, Etc.—Cont. 


Hart & Hegeman Mfg. Co 
Newton Appliance Co. 
Paiste Co., H. T. 


Telephones. 


American Bell Telephone Co. 
American Elec. Telephone Co. 

De Veau & Co. 

Farr Telephone Construction & Supply 


Co. 
Lockwood L. D. T. & T. Co. 
New York Telephone Co. 
Pennusy!vania Electric Co. 
Phoenix Telephone Co. 
Stromberg-Carlson Telegraph Mfg. Co. 
Viaduct Mfg. Co. 
Western Electric Co. 
Western Telephone Construction Co. 


Telephone Engineers. 


Audrews-Ryan Co. 


Transformers, 


Ft. Wayne Electric Corporation. 
New York & Ohio Co. 
Westinghouse Electric & Mfg. Co. 


Turbine Governors. 


Lombard laine Gov. Co. 


Water-Whee 


American a Wheel Co. 
Leffel & Co., Jas. 


Wires and Cables. 


American Electrical Works. 

Brixey, W. R. (Kerite). 

Central Electric Co. 

Crefeld Electrical Works 

Eastern Electric Cable Co. 

Electric Appliance Co. 

General Electric Co. 

India Rubber & Gutta Percha Insulating 


Co. 
Montauk Multiphase Cable Co. 
National India Rubber Co. 
New York Insulated Wire Co. 
Okonite Co.. The. 
Phillips Insulated Wire Co. 
Roebling’s Sons Co., John A. 
Safety Insulated Wire & Cable Co. 
Standard Underground Cable Co. 


Woodwork (Electrical). 


Central Mfg. Co. 


X-Ray Apparatus. 


Edison Decorative & Miniature Lamp 


Dept. 
Ritchie & Sons. 
Swett & Lewis Co. 
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It contains every table, formula and rule for all systems of outside and 
inside wiring, together with twenty-five illustrations of the newest and safest 
methods for the installation of Pole Lines, Dynamos, Motors, Switchboards, 
etc., as required by the insurance inspector. 


Transformers, etc., 


ELECTRIC LIGHT »° POWER. 


By H. C. Cushing, Jr.. Electrical Inspector B. B. F. U. 


ADOPTED BY THE FIRE UNDERWRITERS OF THE UNITED STATES. 
Russia Leather Cover. 


Pocket Size, Price, $1.06 


oth Edition. 


Address: ELECTRICAL REVIEW, 4; Park Row, NEW YORK. 
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FOR ENCLOSED LONG-BURNING ARC LAMPS. 


SEONG 7 Sa Saige! 
FEFOR ALTERNATING 
CURRENT 
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ZORKRPO 


©) |} Oy AOR. \\ 
LIER Nee 
UNEQUALLED IN QuaLiTy y 1G, rs ByOK \S\RBSOLUTELY STEADY 
AND EFFICIENCY 4“ ) / \ x AND BRILLIANT LIGHT. 


HUGO REISINGER’ 38 BEAVER ST. NEW YORK. JBN 








ARM TRANSMITTER a more profitable business open. 
PUBLIC TELEPHONE SYSTEM equipped 


with S-C apparatus. 


THE BEST INVESTMENT of the decade. 


NO RENTAL. NO EXPENSE. 
TELEPHONES. 


THE HICHEST CRADE ONLY. 
TALK ANY DISTANCE. 
LAST A LIFETIME. 


rapid to operate. 
CWITCHBOARDS durable and reliable. 
any size exchange. 


TOLL LINE equipment unequaled. 
ALL GOODS FULLY PATENTEO—NON-INFRINGING. 


GUARANTEED INDEFINITELY. 


Get catalogue and learn patent situation. 


STROMBERG-CARLSON TEL. MFG. CO., 


76-82 W. JACKSON ST., CHICACO, 
CT. & A. 


: THE PHC: NIX ” Lone-nistance ELECTRIC Seer nanway OME AMES 


ply 









THE BEST. THE CHEAPEST. 


Over 10,000 in Use. 


EIAS SOO-Ohm Coil. 

EIAS Binding Posts for all 
Connections. 

MAKES Old ’Phones equal 

to any on the market. 


We manufacture everything in connection with telephones and 


central station apparatus; all high grade; prices low. Write for de- 
scription of central station outfits. 


" THE PHENIX TELEPHONE CO., 40 West Quincy St., CHICAGO. 





LONG-DISTANCE, 
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‘Mew Catechism Of <A Practical Treatise telating to the 
Dynamo and Motor; Wiring; the Electric 
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Lamps; Electric Elevators; Electric Light- 
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ELECTRICAL REVIEW PUBLISHING A book of 550 pages, full of up-to-date information, . 
COPIPANY, silll&a, NEWYORK CITY. — 3ullustrattons, andsomely bound in fine red Price, $2.00 


BUILDING, 
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RECEIVED THE ONLY MEDALS OF AWARD FOR RUBBER-COVERED WIRES AND CABLES. | 


PARIS, |867. WORLD’S FAIR, CHICAGO, 1893, PHILADELPHIA, 1876, 


INSULATED WIRES AND CABLES. 


Aerial, Underground, Submarine, Interior, 
Telephone, Telegraph, Power and Lighting. 


KERITE ‘TAPE. 
W. R. BRIXEY, Sole Manufacturer. 


California Electrical Works, SAN FRANCISCO. Wallace Electric Co., CHICAGO. 
New Orleans Electric Company, NEW ORLEANS. 203 BROADWA Y, NEW YORK. M. Du Perow, WASHINGTON, ad’ 
























































rae ply 
aaa nat ata taal es | r08 
. $ wh 
: FLUSH 
$ .3 
4 Porcelain base surrounds mechanism and conticts. Metal ears are ® en 
See : provided fur attachment to the wall or box. All connections are made Ps un 
po pnt ar Ang : in front, thus avoiding necessity of leaving slack wire behind switch. 3 ma 
eg ° ° 
PETTINGELL-ANDREWS CO., Boston. 4 bd my 
ELECTRICAL ENGINEERING CO., Minneapolis. : $ | oint 
ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis. ¢ 3 to 
THE BRADFORD BELTING CO., Cincinnati. ¢ Rectangular _— 3 the 
$3 base. Will fit 3) aii 
$ boxes 8 | for 
3 te usuall gf tic 
s y we 
3 used for $ |. 
ot 
¢ Adapted “Push- ; 
2 to fit » § | 
$ narrow Button” 3 fait 
: Switches. g of 
$ recesses, $ | ap 
4 3 ma 
° No. 602, FRONT PLATE REMOVED. 3 str 
& e son 
$ CARRIED IN STOCK BY ALL SUPPLY HOUSES. 3 m4 
’ ; 
; @ Our illustrated catalogue, containing full partoutare ragreing $ ay 
CENERAL ELECTRIC CO.’S $ our Standard and Flush Switches, Special Switches, $ - 
ss s ss s e an 
NEW X-RAY TUBE $ |: _ Sanz Plates, Gang switches, wiring Diagrams, $5, 
WITH AUTOMATIC VACUUM REGULATOR. ° etc., 3 pig 
rat cision 8008 “tre, Canora, Decsratre txapecosogur tee ® | $ THE HART & HEGEMAN MEG. CO. Hartford. Ct. $ 
e . "9 ] a 2 
-EDISON DECORATIVE AND MINIAT!RE LAMP DEPARTMENT, © | $,0.c.ccccoseoovevocececevesececerocscecoseceeecnce the 
Gamera, SERCO WE COMRPAWT) 0 CO) cement ipneieeeceenineenteesenrentesemmententeeereneneetetensecnetntacteceenepenemeceaunedisancemeneaieeneens on 
EZARRISON, N. J. fou 
WITCHBOARD OLTMETERS, : 
We manufacture not only Single | 
and Double Pole Circuit Breakers of | AMMETERS, GROUND DETECTORS Qin. er 
capacity up to 8,000 amperes, but} AND DIFFERENTIAL VOLTMETERS ae 
also Double Pole, Double Coil and no 
. H i We meet all the requirements of modern Cen- bro 
Triple Pole instruments, suitable for tral eee “a pa iin: waa fro! 
overload only, for underload only, direct or alternating current circuits. uae 
and for over and underload com- Our instruments are constant and durable, gele 
. . : : sensitive and accurate, pleasing in appearance and 
bined, either direct or alternating lo pleasing In appearance anc _ 
current. We can interest you in prices and other de- it i 
tails, if you will write to p= 
i =-|= E GALVANOMETER GROUND DETECTOR. are 
. pow 
Keystone Electrical horse Co, | 
CIRCUIT BREAKERS Ninth Street and Montgomery Avenue, and 
PHILADELPHIA. caf 
CUTTER ELECTRICAL C0.. PHILADEL SHIA NEW YORK: 36 Dey Street. CHICACO: 1223 Monadnock Building. 





